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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily adjust the direction of discharge. 

SOLUTION: The liquid discharger is structured so as to perform the action of controlling a pulse current value supplied 
to a pair of heating resistors 42a and 42b based on a tone detection signal detected by a tone detection section 57. 
Consequently the angle of discharge of ink droplets i can be easily adjusted to one providing a required tone. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

A regurgitation means to have the liquid room which stores a liquid, the feed zone which supplies a liquid to the above- 
mentioned liquid room, the pressure generating component which presses the liquid which was prepared in the two or 
more above-mentioned liquid rooms, and was stored by the above-mentioned liquid room, and the delivery which 
makes the liquid pressed by each above-mentioned pressure generating component breathe out toward an object in 
the state of a drop from each above-mentioned liquid room, 



The regurgitation control means which controls the drive of each above-mentioned pressure generating component, 
and controls the regurgitation include angle when carrying out the regurgitation of the above-mentioned drop from the 
above-mentioned delivery, 

It has a color tone detection means to detect the color tone of the impact field of the above-mentioned drop in the 
above-mentioned object, 

The above-mentioned regurgitation control means is liquid regurgitation equipment which controls the drive of each 
above-mentioned pressure generating component based on the color tone detecting signal from the above-mentioned 
color tone detection means, and adjusts the above-mentioned regurgitation include angle. 
[Claim 2] 

It has a measurement means to measure the distance between the above-mentioned delivery and the above- 
mentioned object, 

The above-mentioned regurgitation control means is liquid regurgitation equipment according to claim 1 which controls 
the drive of each above-mentioned pressure generating component based on the distance signal from the above- 
mentioned measurement means, and adjusts the above-mentioned regurgitation include angle. 
[Claim 3] 

The above-mentioned regurgitation means is liquid regurgitation equipment according to claim 1 with which the above- 
mentioned delivery is installed in the shape of abbreviation Rhine. 
[Claim 4] 

The above-mentioned regurgitation means is liquid regurgitation equipment according to claim 1 which controls the 
timing to which the magnitude of energy or energy supplied to each above-mentioned pressure generating component 
is supplied, and adjusts the above-mentioned regurgitation include angle. 
[Claim 5] 

The liquid room which stores a liquid, the feed zone which supplies a liquid to the above-mentioned liquid room, and 
the pressure generating component which presses the liquid which was prepared in the two or more above-mentioned 
liquid rooms, and was stored by the above-mentioned liquid room, A regurgitation means to have the delivery which 
makes the liquid pressed by each above-mentioned pressure generating component breathe out in the state of a drop 
from each above-mentioned liquid room It is discharge about the above-mentioned drop from the above-mentioned 
delivery, changing the above-mentioned regurgitation include angle by the drive of each above-mentioned pressure 
generating component being controlled by the regurgitation control means which controls the regurgitation include 
angle when carrying out the regurgitation of the drop from the above-mentioned delivery, 
The above-mentioned drop is made to reach an object, changing the above-mentioned regurgitation include angle. 
A color tone detection means detects the color tone of the impact field of the above-mentioned drop in the above- 
mentioned object, 

The liquid regurgitation adjustment approach of the above-mentioned regurgitation control means controlling the drive 
of each above-mentioned pressure generating component based on the color tone detecting signal from the above- 
mentioned color tone detection means, and adjusting the above-mentioned regurgitation include angle. 
[Claim 6] 

The distance of the above-mentioned delivery and the above-mentioned object is measured with a measurement 
means, 

The liquid regurgitation adjustment approach according to claim 5 of the above-mentioned regurgitation control means 
controlling the drive of each above-mentioned pressure generating component based on the distance signal from the 
above-mentioned measurement means, and adjusting the above-mentioned regurgitation include angle. 
[Claim 7] 

The liquid regurgitation adjustment approach according to claim 5 of making the delivery of the above-mentioned 
regurgitation means installing in the shape of abbreviation Rhine. 
[Claim 8] 

The liquid regurgitation adjustment approach according to claim 5 of controlling the timing to which the magnitude of 
energy or energy supplied to each pressure generating component of the above-mentioned regurgitation means is 
supplied, and adjusting the above-mentioned regurgitation include angle. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the liquid regurgitation equipment and the liquid regurgitation adjustment approach of pressing 
a liquid by the pressure generated by the pressure generating component, making the pressed liquid into a drop and 
making an object breathe it out from a delivery. 
[Background of the Invention] 
[0002] 

Ink (liquid) is made to breathe out from the delivery of the printer head which has a pressure generating component to 
the recording paper which is an object as equipment which carries out the regurgitation of the liquid from a delivery, 
and there is printer equipment of the ink jet method which records an image and an alphabetic character. The printer 
equipment using this ink jet method has the advantage that a low running cost, the miniaturization of equipment, and 
colorization of a printing image are easy. With the printer equipment using an ink jet method, the ink of two or more 
colors is supplied to the liquid ink room of a printer head etc., for example like yellow, MAZENDA, cyanogen, and black 
from the ink cartridge with which it filled up, respectively. 
[0003] 

And this printer equipment presses the ink in ink with pressure generating components, such as an exoergic resistor 
arranged in the ink supplied to the liquid ink room etc. in the liquid ink interior of a room, and is made to breathe it out 
from the minute ink delivery prepared corresponding to the liquid ink room, and the so-called nozzle. When it explains 
concretely, the ink of the ink interior of a room is heated by the exoergic resistor arranged in the liquid ink interior of a 
room, and the ink of the liquid ink interior of a room is made to generate air bubbles. These air bubbles grow, by 
pressurizing ink, the ink which made ink breathe out from a nozzle and made it breathe out is made to reach the 
recording paper used as an object etc., and an image and an alphabetic character are printed. 
[0004] 

There are the following two kinds of printer equipment of an ink jet method. The 1st class is the so-called serial type of 
printer equipment which makes the ink of a predetermined color reach the recording paper, when the ink head section 
which the ink head section was equipped with the ink cartridge, and was equipped with the ink cartridge moves in the 
cross direction of the recording paper, i.e., the transit direction of the recording paper, and the direction which carries 
out an abbreviation rectangular cross. Moreover, the 2nd class is the so-called Rhine type which made the almost 
same range as the width of face of the recording paper the regurgitation range of ink, namely, carries out the 
regurgitation of the ink to the shape of Rhine from the nozzle located in a line crosswise [ of the recording paper ] of 
printer equipment. 
[0005] 

The printer equipment of a serial mold stops transit of the recording paper, when the ink head section moves in the 
transit direction of the recording paper, and the direction which carries out an abbreviation rectangular cross. And it is 
made to reach the target and the printer equipment of a serial mold is printed by the regurgitation [ ink ] and repeating 
this, while the ink head section moves to the stopped recording paper, 
[0006] 

On the other hand, the printer equipment of the Rhine mold is being fixed to few extent which can be moved slightly for 
the ink head section to avoid immobilization or printing nonuniformity. And the printer equipment of the Rhine mold 
prints ink by the regurgitation and making it reach the target to the recording paper it is running continuously from the 
ink head section placed in a fixed position in the shape of Rhine crosswise [ of the recording paper ]. 
[0007] 

for this reason, ink capacity since the printer equipment of the Rhine mold becomes possible [ performing high-speed 
printing compared with the part and the printer equipment of a serial mold to which the ink head section is not moved 
unlike a serial mold ] and each ink cartridge can be enlarged -- it can increase - the configuration of a printer head, a 
head cartlidge, an ink tank, etc. - it can simplify . 
[0008] 

By the way, with the printer equipment of the Rhine mold mentioned above, in order to make it run the recording paper, 
print qualities, such as an image and an alphabetic character, will be influenced by the precision of the timing to which 
ink reaches the recording paper it is running. 
[0009] 

In order to solve such a problem, with the printer equipment of the Rhine mold, a servo motor etc. is used for control of 
the motor for for example making it run the detail paper etc., a travel speed is fixed so that nonuniformity may not 
appear in the travel speed of the detail paper, and the timing to which ink reaches the detail paper is controlled by 
generating the pulse which synchronized with delivery of the detail paper with the encoder etc. 



(0010] 

However, when the above servo motors etc. are used and the timing which ink reaches changes to the recording paper 
momentarily although the elongation and shrinkage of an image etc. are canceled, nonuniformity may arise delicately 
to the concentration of color tone nonuniformity, i.e., a color, in the transit direction of the recording paper. If control of 
the travel speed of the recording paper by the servo motor is momentarily brought forward several small microseconds, 
specifically, change will arise in the location of the ink which reaches the recording paper in this part. Consequently, in 
the case of the continuous regurgitation, the part which impact approached, and the left part are made, and the shade 
of a color occurs before and behind this, and is checked as concentration nonuniformity and a white stripe. The 
concentration nonuniformity of a color which occurs in the transit direction of such detail paper, and a white stripe will 
appear notably, when performing printing from which gradation does not change. 
[0011] 

With the printer equipment of Rhine, generally, crosswise [ of the recording paper ], a nozzle prints, when the recording 
paper conveys once just under a list and the ink head section currently fixed. For this reason, when there is the so- 
called defect nozzle by which the discharge direction of the ink breathed out by the nozzle located in a line in the shape 
of Rhine is not breathed out by being stabilized, it is breathed out in the direction which is different from a surrounding 
nozzle from a defect nozzle, ink reaches the detail paper, and there is a possibility that concentration nonuniformity, a 
white stripe, etc. may be made in the transit direction of the detail paper. 
[0012] 

On the other hand, with the printer equipment of a serial mold, in case transit of the recording paper is stopped and it 
prints, by performing printing which prepared the so-called overlap section which laps the boundary of the last printing 
part and this printing part in the predetermined range, and the so-called two coats section, the concentration ( color 
tone) of a color was equalized and the concentration nonuniformity and the white stripe of a color which occur in the 
transit direction of the recording paper are controlled. However, by the two coats approach in the printer equipment of a 
serial mold, although concentration nonuniformity, a white stripe, etc. can be stopped, they have the problem that the 
time amount concerning printing becomes long, or the amount of the ink used for printing increases, by having 
prepared the overlap section. 
[0013] 

Controlling the discharge direction of ink is proposed by preparing two or more exoergic resistors so that it may 
become symmetrical with a field mutually in respect of the center line of a nozzle being included, and changing the 
calorific value of each exoergic resistor in a printer head, in the nozzle which carries out the regurgitation of the ink, 
and the location which counters, in order to solve the above problems (see the patent reference 1 .). 
[0014] 

However, with the printer head which prepared two or more exoergic resistors mentioned above, since the discharge 
direction of the ink breathed out from the nozzle is controlled by changing the calorific value of each exoergic resistor, if 
control of the calorific value of each exoergic resistor is not appropriate and cannot carry out the regurgitation of the ink 
to a desired discharge direction, an impact area to the recording paper will shift from a target position, and prevention 
of an image quality improvement and an image quality fall will become difficult. Moreover, in this printer head, the 
distance from a nozzle to the recording paper is also an important element, and has a possibility that the impact area of 
the ink in which change of this distance was also breathed out may shift, and prevention of an image quality 
improvement and an image quality fall may become difficult. For this reason, in order to make it generate heat, the 
calorific value of each exoergic resistor, i.e., each exoergic resistor, for obtaining the desired regurgitation include 
angle corresponding to the distance from a nozzle to. the recording paper in order to make ink breathe out from a 
nozzle and to make it arrive at a target impact area, it is necessary to get to know the amounts of energy, such as a 
current supplied to each exoergic resistor. 
[0015] 

In order to make an exoergic resistor generate heat and to get to know the amounts of energy, such as a current 
supplied to each exoergic resistor, concretely, the locus of the ink breathed out from a nozzle is observed, and in order 
to make a regurgitation include angle and an exoergic resistor generate heat, it is necessary to compute relation with 
the amounts of energy, such as a current supplied to each exoergic resistor. Moreover, it is necessary to measure the 
distance of a nozzle and the recording paper. Furthermore, although how to obtain the calorific value of each exoergic 
resistor for changing the regurgitation include angle of ink, making the recording paper reach the target, observing that 
location change, and obtaining a desired regurgitation include angle can be considered, in order to get to know the 
calorific value of each exoergic resistor for obtaining the regurgitation include angle of this request, a facility of many 
measuring instruments etc. is used and the calculation activity for getting to know calorific value is needed. That is, in 
order to make an exoergic resistor generate heat and to get to know the amounts of energy, such as a current supplied 
to each exoergic resistor, much time amount will be spent, and a scale becomes large, and low-cost[ a miniaturization 



lightweight-izing, and ]-izing is difficult also for a system configuration. 
[0016] 

[Patent reference 1] JP,2000-185403,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0017] 

Then, this invention offers the liquid regurgitation equipment which can prevent deterioration of image quality by 
controlling the discharge direction of a drop, and the liquid regurgitation adjustment approach which can adjust 
discharge direction control of a drop easily in order to obtain high definition printing. 
[Means for Solving the Problem] 
[0018] 

The liquid regurgitation equipment concerning this invention which attains the purpose mentioned above The liquid 
room which stores a liquid, the feed zone which supplies a liquid to a liquid room, and the pressure generating 
component which presses the liquid which was prepared in two or more liquid rooms, and was stored by the liquid 
room, A regurgitation means to have the delivery which makes the liquid pressed by each pressure generating 
component breathe out toward an object in the state of a drop from each liquid room, The regurgitation control means 
which controls the drive of each pressure generating component and controls the regurgitation include angle when 
carrying out the regurgitation of the drop from a delivery, It has a color tone detection means to detect the color tone of 
the impact field of the drop in an object, a regurgitation control means controls the drive of each pressure generating 
component based on the color tone detecting signal from a color tone detection means, and a regurgitation include 
angle is adjusted. 
[0019] 

The impact field of the drop in an object makes a regurgitation include angle in case a drop is breathed out from a 
delivery the include angle from which a desired color tone, and the concentration and the brightness of the so-called 
color are obtained, and the regurgitation of the drop can carry out from a delivery because a regurgitation control 
means controls the drive of each pressure generating component by this liquid regurgitation equipment based on the 
color tone detecting signal according to the color tone of the impact field of the drop in an object which detected the 
color tone detection means. 
[0020] 

The liquid room where the liquid regurgitation adjustment approach concerning this invention stores a liquid, and the 
feed zone which supplies a liquid to a liquid room, The pressure generating component which presses the liquid which 
was prepared in two or more liquid rooms, and was stored by the liquid room, A regurgitation means to have the 
delivery which makes the liquid pressed by each pressure generating component breathe out in the state of a drop 
from each liquid room From a delivery a drop, changing a regurgitation include angle by the drive of each pressure 
generating component being controlled by the regurgitation control means which controls the regurgitation include 
angle when carrying out the regurgitation of the drop from a delivery Discharge, A drop is made to reach an object, 
changing a regurgitation include angle, a color tone detection means detects the color tone of the impact field of the 
drop in an object, a regurgitation control means controls the drive of each pressure generating component based on 
the color tone detecting signal from a color tone detection means, and a regurgitation include angle is adjusted. 
[0021] 

When a drop reaches an object, a regurgitation include angle in case a drop is breathed out from a delivery is adjusted 
to an include angle from which a desired color tone is acquired, because a regurgitation control means controls the 
drive of each pressure generating component by this liquid regurgitation adjustment approach based on the color tone 
detecting signal of the impact field of the drop in an object which detected the color tone detection means. 
[Effect of the Invention] 
[0022] 

According to this invention, it can detect by measuring the color tone of the impact field of a drop [ in / for the impact 
location of the drop in the object corresponding to the distance from a delivery to an object / an object ], and the 
regurgitation include angle when carrying out the regurgitation of the drop from a delivery can be adjusted. 
[0023] 

Thereby, according to this invention, even if there is change of the variation rate of the regurgitation include angle 
accompanying change of the thickness of an object and a perimeter environmental variation and the class of liquid 
which an object is made to reach etc., image quality can be easily adjusted to an optimum value. 
[0024] 

According to this invention, a switch of the various regurgitation control technique (the high-definition printing technique, 
the nozzle defective amendment technique, etc.) which became possible with the variation rate of a regurgitation 



include angle can be made easy. 
[0025] 

According to this invention, adjustment of individual difference, such as distance dispersion from the delivery of liquid 

regurgitation equipment to an object and dispersion of a regurgitation means, can be made easy, and the yield at the 

time of printing can be improved. 

[Best Mode of Carrying Out the Invention] 

[0026] 

Hereafter, the liquid regurgitation equipment and the liquid regurgitation adjustment approach that this invention was 
applied are explained with reference to a drawing. The ink jet printer equipment (it is hereafter described as printer 
equipment.) 1 shown in drawing 1 breathes out ink etc. to the recording paper P it runs in the predetermined direction, 
and prints an image and an alphabetic character. Moreover, this printer equipment 1 is the so-called Rhine type which 
installed the ink delivery (nozzle) in the shape of abbreviation Rhine according to the print span of the recording paper 
P in the cross direction of drawing 1 Nakaya mark W of the recording paper P, i.e., the direction, of printer equipment. 
[0027] 

This printer equipment 1 is equipped with the ink jet printer head cartlidge (it is hereafter described as a head 
cartlidge.) 2 which carries out the regurgitation of the ink 4 (see drawing 3 .) held in the ink cartridge 1 1 , and the body 3 
of a printer equipped with this head cartlidge 2. Printer equipment 1 has a removable head cartlidge 2 to the body 3 of 
a printer, and its ink cartridges 1 1 y, 1 1 m, 1 1 c, and 1 1 k which serve as an ink source of supply to a head cartlidge 2 are 
still more nearly removable. Ink cartridge 1 1 y of yellow, ink cartridge 1 1 m of a Magenta, ink cartridge 1 1 c of cyanogen, 
and ink cartridge 11k of black have become usable, and it is exchangeable to the removable head cartlidge 2 and the 
head cartlidge 2 with this printer equipment 1 to the body 3 of a printer considering the removable ink cartridges 1 1y, 
11m, 11c, and 11k as an article of consumption. 
[0028] 

Such printer equipment 1 can feed paper to the recording paper P contained by tray 55a in the body 3 of a printer by 
equipping tray wearing opening in which it was prepared at the front base side of the body 3 of a printer with tray 55a 
which carries out the laminating of the recording paper P, and contains it. If tray wearing opening of the front face of 
the body 3 of a printer is equipped with tray 55a, the recording paper P will be fed to the tooth-back side of the body 3 
of a printer by the feeding-and-discarding paper device 54 (see drawing 16 .) from the feed opening 55. As for the 
recording paper P sent to the tooth-back side of the body 3 of a printer, the transit direction is reversed with the 
reversal roller 83, and the outward trip bottom is sent to a front-face side from the tooth-back side of the body 3 of a 
printer. The print data according to alphabetic data and the image data which were inputted from information 
processors, such as a personal computer, by the time paper was delivered to the recording paper P sent to a front-face 
side from the tooth-back side of the body 3 of a printer from the delivery opening 56 prepared in the front face of the 
body 3 of a printer are printed as an alphabetic character or an image. 
[0029] 

It is equipped [ side /, i.e., from drawing 1 Nakaya mark A, / of the body 3 of a printer / top-face ] with the head cartlidge 
2 which prints on the detail paper P, and it prints by breathing out ink 4 to the detail paper P it runs according to the 
feeding-and-discarding paper device 54. Here, the ink cartridges 11y f 11m, 11c, and 11k made removable are 
explained to the removable head cartlidge 2 and this head cartlidge 2 with reference to a drawing to the body 2 of a 
printer which constitutes first the printer equipment 1 mentioned above. 
[0030] 

This head cartlidge 2 is minutely particle-ized with the pressure to which the pressure generating means using for 
example, an electric thermal-conversion type or electric machine transformation generated the ink 4 which is a 
conductive liquid, on the object of discharge, the recording paper P, etc., makes ink 4 liquid drop-like voice, and sprays 
it. Concretely, a head cartlidge 2 has the cartridge body 21, as shown in drawing 2 and drawing 3 , and this cartridge 
body 21 is equipped with the ink cartridges 1 1 y, 1 1 m, 1 1 c, and 1 1 k which are the containers with which it filled up with 
ink 4. In addition, ink cartridges 1 1 y, 1 1 m, 1 1 c, and 1 1 k are also only hereafter called ink cartridge 1 1 . 
[0031] 

The ink cartridge 11 removable to a head cartlidge 2 has the cartridge container 12 fabricated by carrying out injection 
molding of the resin ingredients, such as polypropylene which has reinforcement and ink-proof nature, etc.; as shown 
in drawing 3 . the dimension of the cross direction of the recording paper P with which a longitudinal direction is used 
for this cartridge container 12, and abbreviation - it is formed the same dimension and in the shape of [ to make ] an 
abbreviation rectangle, and has composition which increases the ink capacity stored in the interior to the maximum 
extent. 
[0032] 

In the cartridge container 12 which constitutes an ink cartridge 11, concretely The ink hold section 13 which holds ink 4, 



and the ink feed zone 14 which supplies ink 4 to the cartridge body 21 of a head cartlidge 2 from the ink hold section 
13, The external free passage hole 15 which incorporates air in the ink hold section 13 from the exterior, and the air 
installation way 16 which introduces the air incorporated from the external free passage hole 15 in the ink hold section 
13, The reservoir section 17 which stores ink 4 temporarily between the external free passage hole 15 and the air 
installation way 16, and the stop projected part 18 and the engagement step 19 for stopping an ink cartridge 1 1 on the 
cartridge body 21 are prepared. 
[0033] 

The ink hold section 13 forms the space for holding ink 4 with an airtight high ingredient, the dimension of a direction 
and abbreviation which carry out an abbreviation rectangular cross to the cross direction of the recording paper P 
which the ink hold section 13 is formed in an abbreviation rectangle, and the dimension of a longitudinal direction uses, 
i.e., the transit direction of the recording paper P, it is formed so that it may become the same dimension. 
[0034] 

The ink feed zone 14 is formed in the bottom abbreviation center section of the ink hold section 13. This ink feed zone 
14 is the ink hold section 13 and the nozzle of an abbreviation projecting shape which was open for free passage, and 
connects the cartridge body 21 of a head cartlidge 2 with the cartridge container 12 of an ink cartridge 2 by carrying out 
fitting to the connection 26 of the head cartlidge 2 which the tip of this nozzle mentions later. 
[0035] 

Feed hopper 14b which supplies ink 4 to base 14a of an ink cartridge 1 1 was prepared, and the ink feed zone 14 is 
equipped with valve 14c which opens and closes feed hopper 14b to this base 14a, coil-spring 14d which energizes 
valve 14c in the direction which feed hopper 14b blockades, and closing motion pin 14e which open and close valve 
14c, as shown in drawing 4 and drawing 5 . Feed hopper 14b which supplies the ink 4 connected to the connection 26 
of a head cartlidge 2 is energized and blockaded in the phase before the cartridge body 21 of a head cartlidge 2 is 
equipped with an ink cartridge 1 1 in the direction in which valve 14c closes feed hopper 14b according to the coil- 
spring 14d energization force, which is an energization member, as shown in drawing 4 . And if the cartridge body 21 is 
equipped with an ink cartridge 11, as shown in drawing 5 , closing motion pin 14e will be pushed up in the direction 
opposite to the coil-spring 14d energization direction by the upper part of the connection 26 of the cartridge body 21 
which constitutes a head cartlidge 2. Thereby, closing motion pin 14e pushed up resists the coil-spring 14d 
energization force, pushes up valve 14c, and opens feed hopper 14b. Thus, it connects with the connection 26 of a 
head cartlidge 2, and the ink feed zone 14 of an ink cartridge 11 opens the ink hold section 13 and the ink reservoir 
section 31 (see drawing 6 .) for free passage, and will be in the condition which can supply the ink 4 to the ink reservoir 
section 31. 
[0036] 

Moreover, when drawing out an ink cartridge 1 1 from the connection 26 by the side of a head cartlidge 2 (i.e., when 
removing an ink cartridge 1 1 from the applied part 22 of a head cartlidge 2), it moves in the energization direction by 
closing motion pin 14e of valve 14c whose valve 14c it pushes up, a condition is canceled and is coil-spring 14d, and 
feed hopper 14b is blockaded, Even if it is in the condition that the point of the ink feed zone 14 has turned to the lower 
part by this just before equipping the cartridge body 21 with an ink cartridge 1 1 , it can prevent that the ink 4 in the ink 
hold section 1 3 leaks. Moreover, since valve 14c blockades feed hopper 14b immediately when an ink cartridge 1 1 is 
drawn out from the cartridge body 21 , it can prevent that ink 4 leaks from the tip of the ink feed zone 14. 
[0037] 

As shown in drawing 3 , the external free passage hole 15 is formed in the center of top-face abbreviation the top face 
of the cartridge container 12 which is the location which faces outside at the time of wearing to an applied part 22, and 
here so that it is the bleeder which incorporates air in the ink hold section 13 from the ink cartridge 1 1 exterior, and it 
may face outside and the open air can be incorporated, also when the applied part 22 of a head cartlidge 2 is equipped. 
The external free passage hole 15 incorporates from the exterior the air of the part equivalent to the part to which the 
ink 4 in the ink hold section 13 decreased in number in an ink cartridge 11, when the cartridge body 21 is equipped 
with an ink cartridge 1 1 and ink 4 flows down from the ink hold section 13 to the cartridge body 21 side. 
[0038] 

The air installation way 16 opens the ink hold section 13 and the external free passage hole 15 for free passage, and 
introduces the air incorporated from the external free passage hole 15 in the ink hold section 13. By this, when the 
cartridge body 21 is equipped with this ink cartridge 1 1 Even if ink 4 is supplied to the cartridge body 21 of a head 
cartlidge 2, the ink 4 in the ink hold section 13 decreases in number and the interior will be in a reduced pressure 
condition, in the ink hold section 13 Since air is introduced into the ink hold section 13 by the air installation way 16, an 
internal pressure is maintained at an equilibrium state and can supply ink 4 suitable for the cartridge body 21 . 
[0039] 

The reservoir section 17 is formed between the external free passage hole 15 and the air installation way 16, and when 



ink 4 leaked and comes out from the air installation way 16 which is open for free passage in the ink hold section 13 r it 

stores ink 4 temporarily so that it may not flow out outside suddenly. 

[0040] 

This reservoir section 17 is formed in the abbreviation rhombus which made the diagonal line of the longer one the 
longitudinal direction of the ink hold section 13, establishes the air installation way 16 in the crowning located in the 
bottom side of the ink hold section 1 3, i.e., the bottom on the diagonal line of the shorter one, and enables it to return 
again the ink 4 which advanced from the ink hold section 13 to the ink hold section 13. Moreover, the reservoir section 
17 forms the external free passage hole 15 in the crowning by the side of the bottom on the diagonal line of the shorter 
one, and from the external free passage hole 15, the ink 4 which advanced from the ink hold section 13 is [ the 
section ] outside leakage-hard, and makes it it. 
(0041] 

The stop projected part 18 is a projected part prepared in one side face of the shorter side of an ink cartridge 1 1, and 
engages with engagement hole 24a formed in the latch lever 24 of the cartridge body 21 of a head cartlidge 2. While 
this stop projected part 18 is formed at a flat surface as for which a top face carries out an abbreviation rectangular 
cross to the side face of the ink hold section 1 3, the inferior surface of tongue is formed so that it may incline toward a 
top face from a side face. The engagement step 19 is formed in the upper part of the side face of the opposite side of 
the side face in which the stop projected part 18 of an ink cartridge 1 1 was formed, the other end of inclined plane 19a 
which the engagement step 19 touches in the top face and end of the cartridge container 12, and this inclined plane 
19a, and the side face of another side - continuing - a top face and abbreviation - it consists of parallel flat-surface 
19b. An ink cartridge 1 1 is formed so that the height of the side face in which flat-surface 19b was prepared may 
become lower one step than the top face of the cartridge container 12 by the engagement step 19 being formed, and it 
engages with the piece 23 of engagement of the cartridge body 21 by this step. When inserted in the applied part 22 of 
a head cartlidge 2, the engagement step 19 is formed in the side face of insertion one end, is engaging with the piece 
23 of engagement by the side of the applied part 22 of a head cartlidge 2, and turns into the rotation supporting-point 
section at the time of equipping an applied part 22 with an ink cartridge 1 1 . 
[0042] 

The ink cartridge 1 1 of the above configurations is equipped with the discernment means for identifying the residue 
detection means for detecting the residue of the ink 4 in the ink hold section 1 3 and ink cartridges 1 1 y, 1 1 m, 1 1 c, and 
11k other than a configuration of having mentioned above etc. 
[0043] 

Next, the head cartlidge 2 equipped with the yellow constituted as mentioned above, a Magenta, cyanogen, and the ink 

cartridges 11y, 11m, 11c, and 11k that contained the ink 4 of black is explained. 

[0044] 

A head cartlidge 2 has the cartridge body 21 , as shown in drawing 2 and drawing 3 . On this cartridge body 21 The 
applied parts 22y, 22m, 22c, and 22k (hereafter, when the whole is shown, it is also only called an applied part 22.) 
equipped with an ink cartridge 1 1 The piece 23 of engagement and latch lever 24 which fix an ink cartridge 1 1 , It has 
the energization member 25 which energizes an ink cartridge 1 1 in the direction of ejection, the connection 26 to which 
it connects with the ink feed zone 14, and ink 4 is supplied, the printer head 27 which carries out the regurgitation of 
the ink 4, and the head cap 28 which protects the printer head 27. 
[0045] 

The applied part 22 equipped with an ink cartridge 1 1 is formed in the shape of an abbreviation concave considering a 
top face as insertion-and-detachment opening of an ink cartridge 1 1 so that it may be equipped with an ink cartridge 1 1 , 
and four ink cartridges 1 1 are contained here together with the cross direction of the recording paper P, and the 
abbreviation rectangular cross direction, i.e., the transit direction of the recording paper P. Since an ink cartridge 1 1 is 
contained, the applied part 22 is formed in the direction of a print span for a long time like the ink cartridge 11. Receipt 
wearing of the ink cartridge 1 1 is carried out at the cartridge body 21 . 
[0046] 

An applied part 22 is a part equipped with an ink cartridge 1 1, as shown in drawing 2 . The part equipped with ink 
cartridge 1 1 y for yellow is set to applied part 22y. The part equipped with ink cartridge 1 1m for Magentas is made into 
22m of applied parts. The part equipped with ink cartridge 1 1c for cyanogen is set to applied part 22c, the part 
equipped with ink cartridge 11k for blacks is set to applied part 22k, and each applied parts 22y, 22m, 22c, and 22k are 
divided by septum 22a, respectively. In addition, as mentioned above, since ink cartridge 1 1 k of black generally has 
much amount used and it is thickly formed so that the inner capacity of ink 4 may become large, width of face is larger 
than other ink cartridges 1 1 y, 1 1 m, and 1 1 c. For this reason, applied part 22k is large according to the thickness of ink 
cartridge 11k rather than other applied parts 22y, 22m, and 22c. 
[0047] 



Moreover, as shown in drawing 3 , the piece 23 of engagement is formed in the opening edge of an applied part 22 at 
which it is equipped with an ink cartridge 1 1 . This piece 23 of engagement is formed in the end edge of the longitudinal 
direction of an applied part 22, and engages with the engagement step 19 of an ink cartridge 1 1 . As an ink cartridge 1 1 
inserts the engagement step 19 side of an ink cartridge 1 1 aslant into an applied part 22 as an insertion edge and 
rotates the side in which the engagement step 19 of an ink cartridge 11 is not formed to an applied part 22 side by 
using the engagement location of the engagement step 1 9 and the piece 23 of engagement as the rotation supporting 
point, an applied part 22 can be equipped with it. By this, an applied part 22 can be easily equipped with an ink 
cartridge 1 1 . 
[0048] 

A latch lever 24 bends a flat spring, is formed, and is prepared in the side face of the opposite side, i.e., the side face 
of the other end of a longitudinal direction, to the piece 23 of engagement of an applied part 22. The end face section is 
prepared in the base side of the side face of the other end of the longitudinal direction which constitutes an applied part 
22 in one, a latch lever 24 is formed in the direction as for which a tip side carries out contiguity alienation to this side 
face so that elastic displacement may be carried out, and engagement hole 24a is formed in the tip side. It is made for 
the ink cartridge 1 1 with which elastic displacement was carried out, engagement hole 24a engaged with the stop 
projected part 18 of an ink cartridge 11, and the applied part 22 was equipped not to have dedropping than an applied 
part 22 as for a latch lever 24 at the same time an applied part 22 is equipped with an ink cartridge 11. 
[0049] 

On the base by the side of the side face corresponding to the engagement step 1 9 of an ink cartridge 1 1 , the 
energization member 25 bends the flat spring energized in the direction from which an ink cartridge 1 1 is removed, and 
is prepared. The energization member 25 is an ejection member which energizes the ink cartridge 1 1 with which has 
the crowning formed by bending, carries out elastic displacement in the direction which carries out contiguity alienation 
to a base, and presses the base of an ink cartridge 1 1 in the crowning, and the applied part 22 is equipped in the 
direction removed from an applied part 22. The energization member 25 discharges an ink cartridge 11 from an applied 
part 23, when the engagement condition of engagement hole 24a of a latch lever 24 and the stop projected part 18 is 
canceled. 
[0050] 

When applied parts 22y, 22m, 22c, and 22k are equipped with ink cartridges 11y, 11m, 11c, and 11k, the connection 
26 to which the ink feed zone 14 of ink cartridges 1 1y, 1 1m, 1 1c, and 1 1k is connected is formed in the center of 
longitudinal direction abbreviation of each applied parts 22y, 22m, 22c, and 22k. This connection 26 serves as an ink 
supply way which supplies ink 4 to the printer head 27 which carries out the regurgitation of the ink 4 prepared in the 
base of the cartridge body 21 from the ink feed zone 14 of the ink cartridge 1 1 with which the applied part 22 was 
equipped. 
[0051] 

Concretely, the connection 26 has the seal member 32 which carries out the seal of the ink reservoir section 31 which 
collects the ink 4 supplied from an ink cartridge 1 1 , and the ink feed zone 14 connected with a connection 26, the filter 
33 from which the impurity in ink 4 is removed, and the valve system 34 which open and close the supply way by the 
side of the printer head 27, as shown in drawing 6 . 
[0052] 

The ink reservoir section 31 is the space section which collects the ink 4 which is connected with the ink feed zone 14 
and supplied from an ink cartridge 1 1 . The seal member 32 is a member prepared in the upper limit of the ink reservoir 
section 31 , and when the ink feed zone 14 of an ink cartridge 1 1 is connected to the ink reservoir section 31 of a 
connection 26, it seals between the ink reservoir section 31 and the ink feed zones 14 so that ink 4 may not leak 
outside. A filter 33 removes contaminants mixed in ink 4 at the time of attachment and detachment of an ink cartridge 
1 1 etc., such as dust and dust, and is prepared down-stream rather than the ink reservoir section 31. 
[0053] 

Ink inflow way 34a to which ink 4 is supplied from the ink reservoir section 31 as a valve system 34 is shown in drawing 
7 and drawing 8 , Ink room 34b into which ink 4 flows from ink inflow way 34a, and ink outflow way 34c which flows ink 
4 out of ink room 34b, 34d of openings in which ink room 34b was prepared between the ink inflow way 34a side and 
the ink outflow way 34c side, 34f of energization members which energize valve 34e which opens and closes 34d of 
openings, and valve 34e in the direction of 34d of openings to blockade, It has diaphragm 34i connected with 34g of 
negative pressure stretching screws which adjust the strength of 34f of energization members, valve shaft 34h 
connected with valve 34e, and valve shaft 34h. 
[0054] 

Ink inflow way 34a is a supply way which connects the ink 4 in the ink hold section 1 3 of an ink cartridge 1 1 with the 
printer head 27 with the ink hold section 13 possible [ supply ] through the ink reservoir section 31. Ink inflow way 34a 



is prepared from the base side of the ink reservoir section 31 to ink room 34b. Ink room 34b is the space section which 
makes the abbreviation rectangular parallelepiped formed united with ink inflow way 34a, ink outflow way 34c, and 34d 
of openings, and ink 4 flows from ink inflow way 34a, and it flows ink 4 out of ink outflow way 34c through 34d of 
openings. Ink outflow way 34c is the supply way which ink 4 was supplied through 34d of openings from ink room 34b, 
and was further connected with the printer head 27. Ink outflow way 34c has extended from the base side of ink room 
34b to the printer head 27. 
[0055] 

Valve 34e is a valve which blockades 34d of openings and divides the ink inflow way 34a and ink outflow way 34c side, 
and is arranged in ink room 34b. Valve 34e moves up and down with the negative pressure of the energization force of 
34f of energization members, the stability of diaphragm 34i connected through valve shaft 34h, and the ink 4 by the 
side of ink outflow way 34c. When located in a lower limit, valve 34e blockades 34d of openings so that the ink inflow 
way 34a and ink outflow way 34c side may be separated for ink room 34b, and intercepts supply of the ink 4 to ink 
outflow way 34c. Valve 34e enables supply of ink 4 to the printer head 27, without intercepting the ink inflow way 34a 
and ink outflow way 34c side for ink room 34b, when the energization force of 34f of energization members is resisted 
and it is located in upper limit. In addition, although the quality of the material which constitutes valve 34e does not ask 
the class, it is formed of a rubber elasticity object, the so-called elastomer, etc. in order to secure obstructive [ high ]. 
[0056] 

34f of energization members is a compression spring etc., and they connect 34g of negative pressure stretching 
screws, and valve 34e between the top face of valve 34e, and the top face of ink room 34b, and energize valve 34e 
according to the energization force in the direction of 34d of openings to blockade. 34g of negative pressure stretching 
screws is the screw which adjusts the energization force of 34f of energization members, and it enables it to adjust the 
energization force of 34f of energization members by adjusting 34g of negative pressure stretching screws. Thereby, 
although 34g of negative pressure stretching screws is mentioned later for details, they can adjust the negative 
pressure of the ink 4 which operates valve 34e which opens and closes 34d of openings. 
[0057] 

Valve shaft 34h is the shaft prepared so that valve 34e connected to the end and diaphragm 34i connected to the other 
end might be connected and it might exercise. Diaphragm 34i is the thin elastic plate connected to the valve shaft 34h 
other end. This diaphragm 34i meets with the open air, and also becomes one principal plane by the side of ink outflow 
way 34c of ink room 34b from a principal plane, and carries out elastic displacement with atmospheric pressure and 
the negative pressure of ink 4 at the open air and ink outflow way 34c side. 
[0058] 

In the above valve systems 34, as shown in drawing 7 , it is pressed so that 34d of openings of ink room 34b may be 
blockaded according to the energization force and the energization force of diaphragm 34i which valve 34e is 34f of 
energization members. And if the negative pressure of the ink 4 of ink room 34b by the side of ink outflow way 34c 
divided by 34d of openings increases when ink 4 is breathed out from the printer head 27, as shown in drawing 8 , 
diaphragm 34i will be pushed up by the negative pressure of ink 4 with atmospheric pressure, and valve 34e will be 
resisted and made the energization force of 34f of energization members with valve shaft 34h. At this time, 34d of 
openings of the ink inflow way 34a side of ink room 34b, the ink outflow way 34c side, and a between is opened wide, 
and ink 4 is supplied to the ink outflow way 34c side from the ink inflow way 34a side, and the negative pressure of ink 
4 - falling - diaphragm 34i - it reduces so that ink room 34b may blockade valve 34e with valve shaft 34h according to 
the energization force of return and 34f of energization members in the original configuration by stability. If the negative 
pressure of ink 4 increases whenever it carries out the regurgitation of the ink 4 by the valve system 34 as mentioned 
above, above-mentioned actuation will be repeated. 
[0059] 

Moreover, although the ink 4 in the ink hold section 13 will decrease in number in this connection 26 if the ink 4 in the 
ink hold section 13 is supplied to ink room 34b, the open air enters in an ink cartridge 1 1 from the air installation way 
16 at this time. The air which entered in the ink cartridge 1 1 is sent above an ink cartridge 1 1 . It will be in the condition 
before being breathed out by this from nozzle 44a which the liquid ink drop i mentions later with return and equilibrium. 
At this time, it will be in equilibrium in the condition that there is almost no ink 4 into the air installation way 16. 
[0060] 

It is arranged along the base of the cartridge body 21, and is made for nozzle 44a which is the ink delivery which 
carries out the regurgitation of the liquid ink drop i supplied from a connection 26 and which is mentioned later to have 
the shape of abbreviation Rhine made in every color and the cross direction of drawing 6 Nakaya mark W of the 
recording paper P, i.e., the direction, as the printer head 27 is shown in drawing 6 . 
[0061] 

The head cap 28 is covering prepared in order to protect the printer head 27, as shown in drawing 2 , and when 



carrying out printing actuation, it is removed from the printer head 27. The head cap 28 has slot 28a prepared in the 
closing motion direction, and cleaning roller 28b which sucks up the excessive ink 4 which was prepared in the 
longitudinal direction and adhered to regurgitation side 27a of the printer head 27. The head cap 28 is rotating, while 
he is trying to be opened and closed in the direction of a short hand of an ink cartridge 1 1 along with this slot 28a at the 
time of a switching action and cleaning roller 28b's contacts regurgitation side 27a of the printer head 27 at this time, 
sucks up excessive ink 4 and cleans regurgitation side 27a of the printer head 27. The high member of absorptivity is 
used for this cleaning roller 28b. Moreover, when not carrying out printing actuation, it is made for the ink 4 in the 
printer head 27 not to dry the head cap 28. 
[0062] 

The head cartlidge 2 of the above configurations is equipped with a means to detect the existence of ink 4 when the ink 
feed zone 14 is connected to a means to detect the ink residue in an ink cartridge 11 and the connection 26 other than 
a configuration of having mentioned above etc. 
[0063] 

Corresponding to the ink 4 of each color, as shown in drawing 9 , drawing 10 , and drawing 11 , the printer head 27 
mentioned above The circuit board 41 used as the base, and the exoergic resistors 42a and 42b of the pair installed 
side by side in the transit direction of the recording paper P, and the abbreviation rectangular cross direction, i.e., the 
cross direction of the recording paper P, It has the film 43 which prevents the leakage of ink 4, the nozzle sheet 44 with 
which much nozzle 44a by which ink 4 is breathed out in the state of a drop was prepared, the liquid ink room 45 which 
is the space to which it is surrounded by these and ink 4 is supplied, and the ink passage 46 which supplies ink 4 to the 
liquid ink room 45. 
[0064] 

The circuit boards 41 are semi-conductor substrates, such as silicon, the exoergic resistors 42a and 42b of a pair are 
formed in the 1 principal-plane 41a, and the exoergic resistors 42a and 42b of a pair are connected with the 
regurgitation control section 63 later mentioned on the circuit board 41, respectively. This regurgitation control section 
63 is an electrical circuit which consists of a logic IC (Integrated Circuit), a driver transistor, etc. 
[0065] 

The exoergic resistors 42a and 42b of a pair are the so-called pressure generating components which generate heat 
with the power supplied from the regurgitation control section 63, heat the ink 4 in the liquid ink room 45, and raise 
internal pressure. And the regurgitation of the ink 4 heated by the exoergic resistors 42a and 42b of a pair is carried out 
in the state of a drop from nozzle 44a prepared in the nozzle sheet 44 mentioned later. 
[0066] 

The laminating of the film 43 is carried out to 1 principal-plane 41a of the circuit board 41. After consisting of a dry film 
resist of for example, an exposure hardening mold and carrying out a laminating to the whole abbreviation for 1 
principal-plane 41 a of the circuit board 41 , a garbage is removed by the photograph RISOGU rough process, and the 
film 43 is formed so that the exoergic resistors 42a and 42b of a pair may be surrounded to an abbreviation concave, a 
film 43 - setting - the exoergic resistors 42a and 42b of a pair - the part surrounding each forms a part of liquid ink 
room 45. 
[0067] 

A nozzle sheet 44 is the sheet-like member in which nozzle 44a for making the liquid ink drop i breathe out was formed, 
and the laminating is carried out to the circuit board 41 and the opposite side of a film 43. Nozzle 44a is the micropore 
by which opening was carried out to the nozzle sheet 44 at the circle configuration, and it is arranged so that it may 
counter with the exoergic resistors 42a and 42b of a pair. In addition, a nozzle sheet 44 constitutes a part of liquid ink 
room 45. 
[0068] 

The liquid ink room 45 is the space section surrounded by the circuit board 41, the exoergic resistors 42a and 42b of a 
pair, the film 43, and the nozzle sheet 44, and the ink 4 from the ink passage 46 is supplied. The ink 4 of the liquid ink 
room 45 is heated by the exoergic resistors 42a and 42b of a pair, and internal pressure rises. Ink 4 is supplied from 
the ink cartridge 1 1 which is connected with ink outflow way 34c of a connection 26, and was connected to the 
connection 26, and the ink passage 46 forms the passage which sends ink 4 into each liquid ink room 45 which is open 
for free passage to this ink passage 46. That is, the ink passage 46 and a connection 26 are opened for free passage. 
Thereby, the inkM supplied from an ink cartridge 1 1 flows into the ink passage 46, and it fills up with it in the liquid ink 
room 45. 
[0069] 

One printer head 27 mentioned above is equipped with 100 - about 5000 liquid ink rooms 45 in which the exoergic 
resistors 42a and 42b of a pair were formed every liquid ink room 45, and the exoergic resistors 42a and 42b of such a 
pair were formed, and the printer head 27 - setting - the command from the control section of printer equipment 1 - 



the exoergic resistors 42a and 42b of these pairs - each can be chosen suitably and the ink 4 in the liquid ink room 45 
corresponding to the exoergic resistors 42a and 42b of a pair can be made to breathe out in the state of a drop from 
nozzle 44a corresponding to the liquid ink room 45 

That is in the printer head 27, ink 4 is filled from the ink passage 46 combined with the printer head 27 at the liquid ink 
room 45. And by passing a short time, for example, the pulse current between 1-3microsec(s), to the exoergic resistors 
42a and 42b of a pair The ink 4 of the part which the exoergic resistors 42a and 42b of a pair generate heat quickly, 
respectively, consequently touches the exoergic resistors 42a and 42b of a pair is heated, the ink air bubbles of a 
gaseous phase are generated, and the ink 4 of a certain volume is pressed by expansion of the ink air bubbles (ink 4 
boils) The ink 4 of the volume equivalent to the ink 4 pressed by ink air bubbles in the part which touches nozzle 44a 
is breathed out from nozzle 44a as a liquid ink drop i by this, and reaches the target on the recording paper P by it. 

Withttiis printer head 27, as shown in drawing 11 , the exoergic resistors 42a and 42b of a pair are mutually installed 
by abbreviation parallel in one liquid ink room 45. That is, it has the exoergic resistors 42a and 42b of a pair in one 
liquid ink room 45. and the exoergic resistors 42a and 42b of the pair currently mutually installed by abbreviation 
parallel side by side in the printer head 27 in the transit direction of the recording paper P shown by the drawing 11 
Nakaya mark C, and the abbreviation rectangular cross direction, i.e., the cross direction of the recording paper P 
shown by the drawing 11 Nakaya mark W, - he is trying to locate more than one in a line In addition, in drawing 11 , 
the dashed line shows the location of nozzle 44a. 
[0072] 

Thus, since the exoergic resistors 42a and 42b of a pair serve as a configuration which divided one resistor into two, 
die length is the same and width of face becomes half, the resistance of each resistor turns into a value which it is 
mostly. When the resistor in the exoergic resistors 42a and 42b of these pairs is connected to a serial, the resistor 
which has about 2-time resistance will be connected to a serial, and resistance becomes about 4 times before dividing. 

[00731 . . 

In order to boil the ink 4 in the liquid ink room 45, it is necessary to apply fixed power to the exoergic resistors 42a and 
42b of a pair, and to make the exoergic resistors 42a and 42b of a pair generate heat here. It is for making the liquid 
ink drop i breathe out with the energy at the time of this ebullition. And although it is necessary to enlarge the current to 
pass if resistance is small, it can be made to boil at few currents from the resistance of the exoergic resistors 42a and 
42b of a pair being high. 
[0074] 

Thereby, with the printer head 27, the transistor for passing a current etc. can be made small and space-saving-ization 
can be attained. In addition, although resistance can be made still higher if the thickness of the exoergic resistors 42a 
and 42b of a pair is formed thinly, there is a fixed limitation in making thin thickness of the exoergic resistors 42a and 
42b of a pair from viewpoints, such as an ingredient selected as exoergic resistors 42a and 42b of a pair, and 
reinforcement (endurance). For this reason, the resistance of the exoergic resistors 42a and 42b of a pair is made high 
by dividing, without making thickness thin. 
[0075] 

By the way, if drive control of the exoergic resistors 42a and 42b of a pair is carried out so that it may become the 
same, time'amount, i.e., gassing time amount, until the ink in the liquid ink room 45 boils by the exoergic resistors 42a 
and 42b of a pair, when making the ink in the liquid ink room 45 breathe out from nozzle 44a, the liquid ink drop i will 
be breathed out just under than nozzle 44a. Moreover, when time difference occurs in the gassing time amount of the 
exoergic resistors 42a and 42b of a pair, it shifts to either of the directions where ink 4 boiled in abbreviation 
coincidence on exoergic resistor 42a of a pair, and 42b in, air bubbles stop having generated in, and the exoergic 
resistors 42a and 42b of a pair are located in a line, and the liquid ink drop i is breathed out. 

The regurgitation mechanism of the liquid ink drop i is considered as follows, although it is a guess. In the printer head 
27, as shown in drawing 12 , ink 4 is supplied by the ink passage 46 combined with the liquid ink room 45, and ink 4 is 
filled in the liquid ink room 45. And when pulse current flows to the exoergic resistors 42a and 42b of a pair at 
abbreviation coincidence, the ink air bubbles B1 of a gaseous phase and B-2 occur, respectively in the ink 4 of the part 
which the exoergic resistors 42a and 42b of a pair are heated quickly, consequently touches the exoergic resistors 42a 
and 42b of a pair, and the ink 4 of the predetermined volume is pressed by expansion of these ink air bubbles B1 and 
B-2 (ink 4 boils). By this, in the printer head 27, as shown in drawing 13 , the ink 4 of the volume equivalent to the ink 
air bubbles B1 and the ink 4 pressed by B-2 is breathed out by right under [ abbreviation ] from nozzle 44a as a liquid 
ink drop i in the part which touches nozzle 44a, and it reaches the target on the recording paper P. Moreover, in the 
printer head 27, as shown in drawing 14 , the ink air bubbles B3 of magnitude with which the pulse current of a value 



which is different in the exoergic resistors 42a and 42b of a pair differs in the ink 4 of the part which touches the 
exoergic resistors 42a and 42b of a pair when pulse current makes it supply to supply or different timing, and B4 occur, 
respectively, and the ink 4 of the predetermined volume is pressed by expansion of these ink air bubbles B3 and B4. In 
the printer head 27, as shown in drawing 15 , in the part which touches nozzle 44a, the ink 4 of the volume equivalent 
to the ink air bubbles B3 and the ink 4 pressed by B4 shifts to the direction of the small volume among the cross 
direction of the recording paper P shown by the drawing 15 Nakaya mark W, the ink air bubbles B3, and B4, and is 
breathed out from nozzle 44a as a liquid ink drop i, by this, and it reaches the target on the recording paper P by it. 
[0077] 

Next, the body 3 of a printer which constitutes the printer equipment 1 with which it is equipped with the head cartlidge 

2 constituted as mentioned above is explained with reference to a drawing. 

[0078] 

The head cartlidge applied part 51 equipped with a head cartlidge 2 as the body 3 of a printer is shown in above- 
mentioned drawing 1 and drawing 16 , The head cartlidge maintenance device 52 for holding and fixing a head 
cartlidge 2 to the head cartlidge applied part 51, The head cap breaker style 53 which opens and closes a head cap, 
and the feeding-and-discarding paper device 54 which carries out feeding-and-discarding paper of the recording paper 
P, The feed opening 55 which supplies the recording paper P to the feeding-and-discarding paper device 54, and the 
delivery opening 56 with which the recording paper P is outputted from the feeding-and-discarding paper device 54, 
The condition of the liquid ink drop i which reached the principal plane of the recording paper P by the printer head 27 
mentioned above, the color tone of the part to which the liquid ink drop i specifically reached the principal plane of the 
recording paper P, and the color tone detecting element 57 that detects the so-called concentration and the so-called 
brightness of a color, It has the recording paper location detecting element 58 which measures the distance between 
regurgitation side 27a of the printer head 27, and the principal plane of the recording paper P. 
[0079] 

The head cartlidge applied part 51 is a crevice where it is equipped with a head cartlidge 2, and in order to print on the 
detail paper it runs as data, it is equipped with a head cartlidge 2 so that regurgitation side 27a of the printer head 27 
and the space of the detail paper P it runs may serve as abbreviation parallel mutually. It may be necessary to 
exchange a head cartlidge 2 by ink plugging in the printer head 27 etc., and although there is no frequency which is 
about 11 ink cartridge, since it is an article of consumption, it is held according to the head cartlidge maintenance 
device 52 removable to the head cartlidge applied part 51. 
[0080] 

As it is stuck to datum-plane 3a prepared in the body 3 of a printer by pressure, the head cartlidge maintenance device 
52 positions a head cartlidge 2, and it holds and enables it to be a device for holding a head cartlidge 2 removable to 
the head cartlidge applied part 51 , and to fix it by stopping to energization members, such as a spring which was 
prepared in the head cartlidge 2, in which it pinched and 52a was prepared in stop hole 52b of the body 3 of a printer 
and which is not illustrated. 
[0081] 

When had the mechanical component which opens and closes the head cap 28 of a head cartlidge 2, open the head 
cap 28 wide and it is made exposed [ the printer head 27 ] to the recording paper P, when printing, and printing is 
completed, the head cap breaker style 53 blockades the head cap 28, and protects the printer head 27. 
[0082] 

It has the mechanical component which conveys the recording paper P, the recording paper P supplied from the feed 
opening 55 is conveyed to the printer head 27 of a head cartlidge 2, the liquid ink drop i reaches the target, and the 
feeding-and-discarding paper device 54 conveys the printed recording paper P to the delivery opening 56, and 
discharges it to the equipment exterior. The feed opening 55 is opening which supplies the recording paper P to the 
feeding-and-discarding paper device 54, in tray 55a etc., can carry out the laminating of two or more sheets of 
recording papers P, and can stock them. The liquid ink drop i reaches the target, and the delivery opening 56 
discharges the printed recording paper P. 
[0083] 

The color tone detecting element 57 is outputted to the control-section 68 grade of the control circuit 61 which makes 
information which detected the color tone when the liquid-ink drop i reaches the principal plane of the recording paper 
P, and the condition of the color tone which are a reflection density meter, a brightness sensor, a scanner, etc., for 
example, and was printed by the recording paper P which measures the so-called concentration and the so-called 
brightness of a color, and evaluated parameters, such as the concentration average and a concentration variance, 
color tone detecting signals, such as an electrical potential difference, and mentions it later. In addition, in the color 
tone detecting element 57, when a noise etc. arises in the detected color tone detecting signal, the detected color tone 
detecting signal is shaped in waveform, and after removing and carrying out the condition of the noise, it outputs to a 



control section 68. 
[0084] 

It is a laser distance robot, an ultrasonic distance sensor, etc., for example, and the recording paper location detecting 
element 58 is outputted to the control-section 68 grade of the control circuit 61 which makes the distance signal which 
evaluated the information about the distance from the printer head 27 to the recording paper P which can measure the 
distance between regurgitation side 27a of the printer head 27, and the principal plane of the recording paper P, i.e., 
the distance to the principal plane of the recording paper P located in an abbreviation perpendicular direction from 
nozzle 44a of the printer head 27, and is mentioned later. Thereby, in printer equipment 1 , even when the recording 
paper location detecting element 58 prints on the recording paper P with which thickness differs, for example from 
measuring the distance to the principal plane of the recording paper P located in an abbreviation perpendicular 
direction from nozzle 44a of the printer head 27, it can print in the condition of having grasped the distance from nozzle 
44a of the printer head 27 to the principal plane of the recording paper P. in addition, the recording paper location 
detecting element 58 for example, regurgitation side 27a of the printer head 27 and the sensor section - 
abbreviation it may be installed so that it may become a uniform field and may be embedded at regurgitation side 
27a of the printer head 27. 
[0085] 

Here, the control circuit 61 shown in drawing 17 which controls printing by the printer equipment 1 constituted as 

mentioned above is explained with reference to a drawing. 

[0086] 

The printer mechanical component 62 in which each drives 53 and 54 of the body 3 of a printer which mentioned the 
control circuit 61 above carry out drive control, The regurgitation control section 63 which controls the current supplied 
to the printer head 27 corresponding to the ink 4 of each color, The warning section 64 which warns of the residue of 
the ink 4 of each color, and an external device and the input/output terminal 65 which performs I/O of a signal, ROM66 
on which the control program etc. was recorded (Read Only Memory), End record of the color tone detecting signal 
outputted from the color tone detecting-element 57 grade is carried out, and it has RAM (Random Access Memory)67 
from which it records if needed and a control signal etc. is read, and the control section 68 which performs control of 
each part. 
[0087] 

The printer mechanical component 62 controls a head cap breaker style to make the drive motor which constitutes the 
head cap breaker style 53 drive based on the control signal from a control section 68, and to open and close the head 
cap 28. Moreover, the printer mechanical component 62 makes the drive motor which constitutes the feeding-and- 
discarding paper device 54 drive based on the control signal from a control section 68, feeds paper to the recording 
paper P from the feed opening 55 of the body 3 of a printer, and controls a feeding-and-discarding paper device to 
discharge the recording paper P from the delivery opening 56 after printing. 
[0088] 

The power sources 71a and 71b for passing pulse current to the exoergic resistors 42a and 42b of the pair whose each 
is a resistor, as the regurgitation control section 63 is shown in drawing 18 , The switching elements 72a, 72b, and 72c 
which make the electric connection between the exoergic resistors 42a and 42b of a pair, and power sources 71a and 
71b turn on / turn off, It is an electrical circuit equipped with the variable resistance 73 for controlling the pulse current 
supplied to the exoergic resistors 42a and 42b of a pair, the change-over control circuits 74a and 74b which control a 
switch of switching elements 72b and 72c, and the resistance control circuit 75 which controls the resistance of 
variable resistance 73. 
[0089] 

Power-source 71a is connected to exoergic resistor 42b, it connects with variable resistance 73 through switching 
element 72c, and power-source 71b supplies pulse current to an electrical circuit, respectively. In addition, it is also 
possible to supply power sources 71a and 71b directly, for example from control-section 68 grade, although the pulse 
current supplied to an electrical circuit is good also as a power source. 
[0090] 

Switching element 72a is arranged between exoergic resistor 42a and a gland, and controls ON/OFF of the 
regurgitation control-section 63 whole. Switching element 72b is arranged between the exoergic resistors 42a and 42b 
of a pair, and variable resistance 73, and controls the pulse current supplied to the exoergic resistors 42a and 42b of a 
pair. Switching element 72c is arranged between variable resistance 73 and power-source 71b, and controls the 
discharge direction of the liquid ink drop i. And these switching elements 72a, 72b, and 72c control the pulse current 
supplied to an electrical circuit by ON/OFF being switched, respectively. 
[0091] 

Variable resistance 73 changes the pulse current value supplied to exoergic resistor 42a by carrying out adjustable [ of 



the resistance ]. That is, the power supplied to exoergic resistor 42a is decided by magnitude of the resistance of 

variable resistance 73. 

[0092] 

Change-over control circuit 74a switches ON/OFF of switching element 72b, and connects variable resistance 73 and 
the exoergic resistors 42a and 42b of a pair, or changes variable resistance 73 and the exoergic resistors 42a and 42b 
of a pair into an off condition. Change-over control circuit 74b switches ON/OFF of switching element 72c, and 
switches ON/OFF of connection between power-source 71b and an electrical circuit. 
[0093] 

The resistance control circuit 75 controls the magnitude of the resistance of variable resistance 73, and adjusts the 

pulse current value supplied to exoergic resistor 42a. 

[0094] 

In the above regurgitation control sections 63 of a configuration, if switching element 72a is turned ON when switching 
element 72b is turned OFF and variable resistance 73 and the exoergic resistors 42a and 42b of a pair are not 
connected, pulse current will be supplied to the exoergic resistors 42a and 42b of the pair connected to the serial from 
power-source 71a (a current does not flow to variable resistance 73). When the resistance of the exoergic resistors 
42a and 42b of a pair is abbreviation identitas at this time, and pulse current is supplied, the heating value which the 
exoergic resistors 42a and 42b of a pair generate becomes abbreviation identitas. 
[0095] 

in this case, the heating value generated in the exoergic resistors 42a and 42b of a pair as the printer head 27 is 
shown in drawing 19 (A) - abbreviation - gassing time amount since it becomes the same -- abbreviation - it 
becomes the same, the regurgitation include angle of ink 4 becomes an abbreviation perpendicular to the principal 
plane of the recording paper P, and the regurgitation of the liquid ink drop i is carried out to right under [ abbreviation ] 
from nozzle 44a. 
[0096] 

Moreover, in the regurgitation control section 63 shown in drawing 18 , switching element 72b turns ON connection 
between the exoergic resistors 42a and 42b of a pair, and variable resistance 73. When switching element 72a is 
turned ON and switching element 72c is connected with a gland The liquid ink drop i breathed out from the printer head 
27 is made to breathe out, where adjustable [ of the discharge direction ] is carried out to the exoergic resistor 42a side 
of the cross direction of the recording paper P shown by the drawing 19 (B) Nakaya mark W as shown in drawing 19 
(B). That is, the pulse current value supplied to exoergic resistor 42a by switching element 72c being connected to a 
gland becomes small according to the resistance of variable resistance 73, and since a difference arises in the pulse 
current supplied to the exoergic resistors 42a and 42b of a pair, a difference produces it also in the heating value 
generated to both. 
[0097] 

in this case, if the resistance of variable resistance 73 is large, the decrement of the pulse current value which the 
current which flows out of power-source 71a into a gland through switching element 72c becomes small, and is 
supplied to exoergic resistor 42a from power-source 71a from a small thing The difference in the pulse current supplied 
to the exoergic resistors 42a and 42b of a pair becomes small, the difference in the heating value produced among the 
exoergic resistors 42a and 42b of a pair also becomes small, and the regurgitation include angle of the liquid ink drop i 
breathed out from nozzle 44a on the basis of regurgitation side 27a becomes large. That is, the regurgitation of the 
liquid ink drop i is carried out so that the resistance of variable resistance 73 is large, and right under [ abbreviation ] 
may be reached from nozzle 44a by the exoergic resistor 42a side to an impact area D when breathing out the liquid 
ink drop i in a nearer location. The decrement of the pulse current value which the current which flows out of power- 
source 71a into a gland through switching element 72c will become large, and will be supplied to exoergic resistor 42a 
from power-source 71 a on the other hand if the resistance of variable resistance 73 is small from a large thing The 
difference in the pulse current supplied to the exoergic resistors 42a and 42b of a pair becomes large, the difference in 
the heating value produced among the exoergic resistors 42a and 42b of a pair also becomes large, and the 
regurgitation include angle of the liquid ink drop i breathed out from nozzle 44a on the basis of regurgitation side 27a 
becomes small. That is, the regurgitation of the liquid ink drop i is carried out so that the resistance of variable 
'resistance 73 is small, and right under [ abbreviation ] may be reached from nozzle 44a by the exoergic resistor 42a 
side to an impact area D when breathing out the liquid ink drop i in a more distant location. 
[0098] 

Moreover, in the regurgitation control section 63 shown in drawing 18 , switching element 72b turns ON connection 
between the exoergic resistors 42a and 42b of a pair, and variable resistance 73. When switching element 72a is 
turned ON and switching element 72c is connected with power-source 71b The liquid ink drop i breathed out from the 
printer head 27 is made to breathe out„where adjustable [ of the discharge direction ] is carried out to the exoergic 



resistor 42b side of the cross direction of the recording paper P shown by the drawing 19 (C) Nakaya mark W as 
shown in drawing 19 (C). That is, the pulse current value supplied to exoergic resistor 42a by switching element 72c 
being connected to power-source 71b becomes large according to the resistance of variable resistance 73, and since a 
difference arises to the power supplied to the exoergic resistors 42a and 42b of a pair, a difference produces it also in 
the heating value generated to both. In the printer head 27, it becomes contrary to the time of the exoergic resistors [ of 
a pair / 42c and 42d ] febrile state connecting switching element 72c to a gland. 
[0099] 

in this case, from the pulse current added and supplied to exoergic resistor 42a from power-source 71b other than 
power-source 71a becoming small if the resistance of variable resistance 73 is large The difference in the pulse current 
supplied to the exoergic resistors 42a and 42b of a pair becomes small, the difference in the heating value produced 
among the exoergic resistors 42a and 42b of a pair also becomes small, and the regurgitation include angle of the 
liquid ink drop i breathed out from nozzle 44a on the basis of regurgitation side 27a becomes large. That is, the 
regurgitation of the liquid ink drop i is carried out so that the resistance of variable resistance 73 is large, and right 
under [ abbreviation ] may be reached from nozzle 44a by the exoergic resistor 42b side to an impact area D when 
breathing out the liquid ink drop i in a nearer location. On the other hand, if the resistance of variable resistance 73 is 
small, from the pulse current added and supplied to exoergic resistor 42a from power-source 71b other than power- 
source 71a becoming large The difference in the pulse current supplied to the exoergic resistors 42a and 42b of a pair 
becomes large, the difference in the heating value produced among the exoergic resistors 42a and 42b of a pair also 
becomes large, and the regurgitation include angle of the liquid ink drop i breathed out from nozzle 44a on the basis of 
regurgitation side 27a becomes small. That is, the regurgitation of the liquid ink drop i is carried out so that the 
resistance of variable resistance 73 is small, and right under [ abbreviation ] may be reached from nozzle 44a by the 
exoergic resistor 42b side to an impact area D when breathing out the liquid ink drop i in a more distant location. 
[0100] 

Thus, at the regurgitation control section 63, switching elements 72a, 72b, and 72c can be switched, and the discharge 
direction from nozzle 44a of the liquid ink drop i can be changed to the direction in which the exoergic resistors 42a 
and 42b of a pair are installed side by side, i.e., the cross direction of the recording paper P, by changing the 
resistance of variable resistance 73. 
[0101] 

And in the regurgitation control section 63, in the preceding paragraph story which performs printing actuation, when 
printing a test pattern for the color tone detecting element 57 to detect the color tone of the liquid ink drop which 
reached the target to the principal plane of the recording paper P ON/OFF of switching element 72b are periodically 
switched by change-over control circuit 74a. ON/OFF of switching element 72c are periodically switched by change- 
over control circuit 74b. The printer head 27 is controlled by changing the resistance of variable resistance 73 
periodically in the resistance control circuit 75, and changing periodically the discharge direction from nozzle 44a of the 
liquid ink drop i crosswise [ of the recording paper P ] so that the test pattern from which the color tone changed 
periodically is printed. The liquid ink drop i concretely breathed out while changing a discharge direction crosswise [ of 
the recording paper P ] will reach the target crosswise [ of the recording paper P ] periodically in the range of about 40 
micrometers of right and left centering on the impact area D which was breathed out by the abbreviation perpendicular 
and reached the target. 
[0102] 

The warning sections 64 shown in drawing 17 are display means, such as LCD (Liquid Crystal Display), and display 
information, such as printing conditions, a printing condition, and an ink residue. Moreover, the warning sections 64 
may be voice output means, such as a loudspeaker, and output information, such as printing conditions, a printing 
condition, and an ink residue, with voice in this case. In addition, both the warning sections 64 may be constituted so 
that it may have a display means and a voice output means. Moreover, it may be made to perform this warning by a 
monitor, a loudspeaker, etc. of an information processor 69. 
[0103] 

An input/output terminal 65 transmits information, such as printing conditions mentioned above, a printing condition, 
and an ink residue, to external information-processor 69 grade through an interface. Moreover, the control signal with 
which an input/output terminal 65 outputs information, such as printing conditions mentioned above from the external 
information-processor 69 grade, a printing condition, and an ink residue, print data, etc. are inputted. Here, the 
information processors 69 mentioned above are electronic equipment, such as a personal computer and PDA 
(Personal Digital Assistant). For example, when detecting the test pattern printed in order to detect a color tone on the 
recording paper P using color tone detection equipment called an external scanner etc., external color tone detection 
equipment is connected to an input/output terminal 65. And parameters obtained because color tone detection 
equipment detected the test pattern, such as the concentration average and a concentration variance, are inputted into 



a control section 68 through an input/output terminal 65 as an evaluated color tone detecting signal. 
[0104] 

Serial interface, a parallel interface, etc. can be used for the input/output terminal 65 connected with information- 
processor 69 grade as an interface, and it is concretely based on the specification of USB (Universal Serial Bus), 
RS(Recommended Standard)232C, and IEEE(lnstitute of Electrical and Electronic Engineers) 1394 grade. Moreover, 
an input/output terminal 65 may be made to perform data communication in the form of [ any ] a wire communication or 
radio between information processors 69. In addition, there are IEEE802.11a, 802.11b, 802.1 1g, etc. as this radio 
specification. 
[0105] 

Between an input/output terminal 65 and an information processor 69 Networks, such as the Internet, may intervene. In 
this case for example, an input/output terminal 65 For example, LAN (Local Area Network), ISDN (Integrated Services 
Digital Network), xDSL (Digital Subscriber Line), FTHP (Fiber To The Home), CATV (Community Antenna Television), 
It connects with network networks, such as BS (Broadcasting Satellite), and data communication is performed by 
various protocols, such as TCP/IP (Transmission Control Protocol/Internet Protocol). 
[0106] 

ROMs66 are memory, such as EP-ROM (Erasable Programmable Read-Only Memory), and the program of each 
processing which a control section 68 performs is stored. This program stored is loaded to RAM67 by the control 
section 68, 
[0107] 

RAM67 memorizes the program read from ROM66 by the control section 68, and the various conditions of printer 
equipment 1 . Moreover, the color tone detecting signal inputted into the control section 68 from the color tone detecting 
element 57 is once stored, and RAM67 outputs it to a control section 68 if needed. 
[0108] 

Input **** controls each part based on the residue data of ink 4 etc. from the print data into which the control section 68 
was inputted from the input/output terminal 65, the color tone detecting signal inputted from the color tone detecting 
element 57, the distance signal inputted from the detail-paper location detecting element 58, and a head cartlidge 2. 
The processing program which controls each part based on a control section 68, the inputted control signal is read 
from ROM66, it memorizes to RAM67, and control and processing of each part are performed based on this 
processing program. 
[0109] 

In a control section 68, when performing the discharge direction of the liquid ink drop i which reaches the recording 
paper P, for example, the color tone detecting signal from which the color tone detecting element 57 detects the color 
tone of the test pattern printed by the recording paper P, and is obtained, the distance signal from the printer head 27 
when printing a test pattern on the recording paper P by the recording paper location detecting element 58 to the 
recording paper P, etc. are stored in RAM67. Moreover, a control section 68 memorizes the data of the pulse current 
value supplied to the exoergic resistors 42a and 42b of the pair for every Rhine formed when the liquid ink drop i is 
breathed out and the recording paper P is reached from nozzle 44a located in a line crosswise [ of the recording paper 
P ] other than a color tone detecting signal or a distance signal to RAM67. [ two or more ] And based on the color tone 
detecting signal stored in RAM67, a distance signal, and the pulse current value data of each Rhine, the regurgitation 
control section 63 performs ON / off switch of switching elements 72b and 72c, accommodation of the resistance of 
variable resistance 73, etc., and a control section 68 controls the regurgitation include angle of the liquid ink drop i 
breathed out from nozzle 44a of the printer head 27 so that the liquid ink drop i reaches the recording paper P in a 
desired color tone. 

[01101 . f 4 , 

In addition, in the control circuit 61 constituted as mentioned above, although the processing program was stored in 
ROM66, as a medium which stores a processing program, it is not limited to ROM66 and various record media, such 
as an optical disk with which the processing program was recorded, a magnetic disk and a magneto-optic disk, and an 
IC card, can be used. In this case, a control circuit 61 is constituted so that it may connect through direct [ various 
record media are driven / the drive and directly ], or an information processor 69 and a processing program may be 
read from these record media. 
[0111] 

Here, in the printer equipment 1 constituted as mentioned above, before performing printing actuation, about the 
actuation which adjusts the discharge direction for acquiring a desired color tone, the flow chart shown in drawing 20 
and drawing 21 is made reference, and is explained. In addition, this actuation is performed based on processing of 
CPU (Central Processing Unit) which is not illustrated in a control section 68 based on the processing program stored 
in the storage means of ROM66 grade. Moreover, the discharge direction adjustment for acquiring the deepest color 



tone is explained here. 
(0112] 

First, an actuation signal is inputted into printer equipment 1 through the control panel prepared in the body 3 of a 
printer so that printer equipment 1 may perform actuation which the discharge direction of the liquid ink drop i for 
acquiring a desired color tone by the user adjusts. 
[0113] 

Next, a control section 68 judges whether each applied part 22 is equipped with the ink cartridge 1 1 of a predetermined 
color in step S1. And a control section 68 progresses to step S2, when all the applied parts 22 are appropriately 
equipped with the ink cartridge 11 of a predetermined color, when not being appropriately equipped with the ink 
cartridge 1 1 in the applied part 22, it progresses to step S4, and it forbids adjustment actuation. 
[0114] 

In step S2, a control section 68 judges whether the ink 4 in a connection 26 is below the specified quantity, i.e., an ink- 
less condition, when it is judged that it is in an ink-less condition, in the warning section 64, warns of that and forbids 
adjustment actuation in step S4. On the other hand, a control section 68 permits adjustment actuation in step S3, when 
the ink 4 in a connection 26 is more than the specified quantity (i.e., when ink 4 is filled). 
[0115] 

In case adjustment actuation is performed, first, in step 11, by the printer control section 62, a control section 68 carries 
out drive control, and moves each drives 53 and 54 to the location which can print the recording paper P. Concretely, 
as shown in drawing 22 , a control section 68 makes the drive motor which constitutes the head cap breaker style 53 
drive, moves the head cap 28 to the tray 55a side to a head cartlidge 2, and exposes nozzle 44a of the printer head 27. 

And a control section 68 makes the drive motor which constitutes the feeding-and-discarding paper device 54 dnve, 
and makes it run the recording paper P. A control section 68 pulls out the recording paper P with the feed roller 81 from 
tray 55a concretely. After conveying one pair of the detail paper P pulled out with the separation rollers 82a and 82b of 
a pair which rotate to an opposite direction mutually on the reversal roller 83 and reversing the conveyance direction, 
the detail paper P is conveyed to the conveyance belt 84. The feeding-and-discarding paper device 54 is controlled so 
that the location which ink 4 reaches because you press down the recording paper P conveyed by the conveyance belt 
84 and a means 85 makes it hold by the position is determined. 
[0117] 

When the location of the recording paper P is determined, and a control section 68 In step S12, it is based on the 
processing program beforehand stored in the ROM66 grade. By controlling switching elements 72b and 72c and 
variable resistance 73 by the change-over control circuits 74a and 74b and the resistance control circuit 75 of the 
regurgitation control section 63 It prints, changing the discharge direction of the liquid ink drop i periodically in the cross 
direction of the recording paper P, namely, the test pattern to which the color tone was changed periodically is printed. 
[0118] 

Concretely, first, in case a test pattern is printed, as shown in drawing 19 (A) from nozzle 44a of the printer head 27 
toward the principal plane of the recording paper P, the regurgitation of the liquid ink drop i is carried out to right under 
[ abbreviation ]. Thereby, as shown in drawing 23 (A), the impact area D of the liquid ink drop i is formed in nozzle 44a 
and the location which counters, and a test pattern with thinnest color tone at the time of the part which the liquid ink 
drop i has not reached increasing most, and the liquid ink drop i reaching the target and concentration of the so-called 
color is printed by the principal plane of the recording paper P. 

[0119] • n, 

Next, a control section 68 is divided into right and left focusing on nozzle 44a crosswise [ of the recording paper P ], 
and makes the liquid ink drop i breathe out by switching ON/OFF of switching element 72c, where the resistance of 
variable resistance 73 is enlarged by the regurgitation control section 63, as shown in drawing 19 (B) and drawing 19 
(C). By this, as shown in drawing 23 (B), it is divided into right and left focusing on nozzle 44a crosswise [ of the 
recording paper P ], and the liquid ink drop i is breathed out by the principal plane of the recording paper P. From being 
formed in the location where the impact area D of the liquid ink drop i was divided into right and left crosswise [ of the 
recording paper P ] centering on nozzle 44a and the location which counters A test pattern with the deep color tone by 
the liquid ink drop i which became less than the time of the part which the liquid ink drop i has not reached making the 
liquid ink drop i reach right under [ abbreviation ] from nozzle 44a, and reached the target is printed. 
[0120] 

Next, a control section 68 makes the liquid ink drop i breathe out at a regurgitation include angle with which the liquid 
ink drop i breathed out by right and left from one nozzle 44a right and left focusing on nozzle 44a crosswise [ of the 
recording paper P ] does not lap, as the resistance of variable resistance 73 is made still smaller by the regurgitation 
control section 63 and it is shown in drawing 19 (B) and drawing 19 (C) by switching ON/OFF of switching element 72c. 



A test pattern with the deepest color tone at the time of it being divided into right and left focusing on nozzle 44a 
crosswise [ of the recording paper P ], the liquid ink drop i being breathed out by the principal plane of the recording 
paper P, the part which the liquid ink drop i has not reached since it is formed in the location with which the impact area 
D of the liquid ink drop i does not lap decreasing in it most, and the liquid ink drop i reaching it by this, as shown in 
drawing 23 (C) is printed. 
[0121] 

Next, a control section 68 is making the resistance of variable resistance 73 smaller than the time when a color tone is 
the deepest, and switching ON/OFF of switching element 72c by the regurgitation control section 63. The liquid ink 
drop i is made to breathe out at a regurgitation include angle to which the impact area D of the liquid ink drop i 
breathed out from nozzle 44a which adjoins right and left focusing on nozzle 44a laps crosswise [ of the recording 
paper P ] in part, and reaches it, as shown in drawing 19 (B) and drawing 19 (C). By this, as shown in drawing 23 (D), it 
is divided into right and left focusing on nozzle 44a crosswise [ of the recording paper P ], and the liquid ink drop i is 
breathed out by the principal plane of the recording paper P. From lapping with the impact area D of the liquid ink drop 
i breathed out from the adjoining [ the impact area D of the liquid ink drop i ]-each other nozzle 44 in part, and being 
formed A test pattern thinner than the time when the color tone at the time of increasing from a condition with few parts 
which the liquid ink drop i has not reached, and the liquid ink drop i reaching the target is the deepest is printed. 
[0122] 

Next, the liquid ink drop i is made to breathe out at a regurgitation include angle which reaches the location which 
counters right and left with next nozzle 44a focusing on nozzle 44a crosswise [ of the recording paper P ] as shown in 
drawing 19 (B) and drawing 19 (C) by making it smaller than the time of a color tone becoming again thin about the 
resistance of variable resistance 73 by the regurgitation control section 63 as for a control section 68, and switching 
ON of switching element 72c / OFF. By this, as shown in drawing 23 (E), it is divided into right and left focusing on 
nozzle 44a crosswise [ of the recording paper P ], and the liquid ink drop i is breathed out by the principal plane of the 
recording paper P. Since the impact area D of the liquid ink drop i is formed in the next nozzle 44 and the location 
which counters, a test pattern with the thinnest color tone at the time of the part which the liquid ink drop i has not 
reached increasing most again, and the liquid ink drop i reaching the target is printed again. 
[0123] 

Thus, as shown in drawing 23 , the test pattern with which sequential printing of a part with the thinnest color tone, a 
part with a deep color tone, a part with the deepest color tone, a part with a deep color tone, and the part with the 
thinnest color tone was carried out is formed in the principal plane of the recording paper P. A control section 68 makes 
RAM67 memorize the pulse current value supplied to the exoergic resistors 42a and 42b of the pair for every Rhine 
formed when the liquid ink drop i reaches the recording paper P at this time. Namely, a control section 68 is memorized 
to RAM67 by making into a current value signal the pulse current value which flows to the exoergic resistors 42a and 
42b of the pair when printing each color tone. In addition, two liquid ink drops i breathed out by being divided into right 
and left from each nozzle 44a installed crosswise [ of the recording paper P ] reach the target, and the impact area D 
located in a line crosswise [ of the recording paper P ] is made into one line here. And in drawing 23 , a broken line 
shows Rhine formed of an impact area D. 
[0124] 

To coincidence, a control section 68 measures the distance of regurgitation side 27a of the printer head 27 when 
printing a test pattern, and the principal plane of the recording paper P by the recording paper location detecting 
element 58, and also memorizes at it the distance signal which evaluated the result to RAM67. 
[0125] 

In addition, although the test pattern periodically printed here sequentially from the one where the concentration of a 
color is thinner was explained, you may be the test pattern which put in order at random the circuit tester pattern made 
to print sequentially from the one where the concentration of a color is deeper for example, and the pattern with which 
the concentration of a color is different. 
[0126] 

Next, in step S13, printer equipment 1 detects the color tone of the test pattern with which the color tone detecting 
element 57 was printed by the recording paper P, and outputs the color tone detecting signal which evaluated 
parameters, such as the concentration average for every Rhine, and a concentration variance, to a control section 68. 
[0127] 

Next, a control section 68 stores in RAM67 the color tone detecting signal inputted from the color tone detecting 
element 57 in step S14. It is based on this color tone detecting signal, a current value signal, a distance signal, and the 
processing plug ram beforehand stored in the ROM66 grade, the exoergic resistors 42a and 42b of a pair - a test 
pattern - the time whose color tone was the deepest, and abbreviation - the regurgitation control section 63 is 
controlled so that the pulse current of the same value is supplied, and the discharge direction of the liquid ink drop i is 



adjusted. Thereby, with printer equipment 1, when performing printing actuation, the regurgitation of the liquid ink drop i 
can be carried out to the discharge direction printed in the condition that a color tone is the deepest, and outstanding 
image quality without color nonuniformity can be printed. 
[0128] 

In addition, although the color tone made most the regurgitation include angle of the liquid ink drop i the include angle 
which can be printed deeply, it is not limited to this and a processing program with which a control section 68 chooses 
a desired color tone can be adjusted to the include angle from which the color tone of a request of the regurgitation 
include angle of the liquid ink drop i is acquired by storing in ROM66 here. Moreover, a control section 68 can also 
adjust the regurgitation include angle of the liquid ink drop i in the mark of a desired color tone being inputted from the 
control panel of the body 3 of a printer etc. by the user who put and managed marks, such as numbering, for every 
color tone of a test pattern, and checked the color tone of a test pattern. 
[0129] 

And after the discharge direction adjustment of the liquid ink drop i mentioned above is completed, printer equipment 1 
performs printing actuation and prints alphabetic data, print data, etc. which were inputted through the input/output 
terminal 65 from the information-processor 69 grade to the principal plane of the recording paper P. 
[0130] 

In addition, you may make it the color tone detecting element 57 detect the color tone of a test pattern, although 
actuation which performs color tone detection of the test pattern by the color tone detecting element 57 explained 
above after all printings of a test pattern were completed, not being limited to such actuation and printing a test pattern. 
Moreover, although the color tone detecting element in which it was contained by printer equipment 1 performed color 
tone detection of a test pattern above, the color tone detecting signal which detected the test pattern printed with 
printer equipment 1 with external color tone detection equipment as it was not limited to this and having been 
mentioned above, and external color tone detection equipment detected may be made to input into the control section 
68 of printer equipment 1 through an input/output terminal 65. furthermore - although the distance signal was also 
considered as a parameter for adjusting a discharge direction above - thickness abbreviation - when the distance of 
nozzle 44a and the recording paper P becomes fixed continuously, based on a color tone detecting signal and a 
current value signal, the discharge direction of the liquid ink drop i may be adjusted, such as continuing printing on the 
same recording paper P. 
[0131] 

By the above approaches, before performing printing actuation, the value of the pulse current supplied to the exoergic 
resistors 42a and 42b of a pair based on the color tone detecting signal to which the color tone detecting element 57 
detected the test pattern with which the color tones printed to the principal plane of the recording paper P differ is 
controllable by the printer equipment 1 in which discharge direction adjustment of the liquid ink drop i is possible. More 
nearly thereby than nozzle 44a, since the pulse current value supplied to the exoergic resistors 42a and 42b of a pair 
based on the color tone detecting signal of the test pattern which the color tone detecting element 57 detected is 
controllable by this printer equipment 1 , when the liquid ink drop i reaches the recording paper P, it is made a 
regurgitation include angle from which a desired color tone is acquired, and the regurgitation of the liquid ink drop i can 
be carried out with it. Therefore, with this printer equipment 1 , since the color tone of a request of the liquid ink drop i is 
acquired to the principal plane of the recording paper P and the regurgitation can be carried out from nozzle 44a at an 
include angle [ like ] when performing printing actuation, outstanding image quality without color nonuniformity etc. can 
be printed. 
[0132] 

From the discharge direction adjustment of the liquid ink drop i mentioned above being put in block within equipment, 
and being performed with this printer equipment 1 1t is not necessary to adjust the pulse current value supplied to the 
exoergic resistor of a pair so that the color tone which a user judges the condition of a printed color tone like before 
visually, and is considered to be the optimal may be acquired, and to do the troublesome activity of adjusting the 
discharge direction of ink. Discharge direction adjustment of the liquid ink drop i for obtaining high definition printing 
can be performed easily, and the yield at the time of printing can be improved. 
[0133] 

In this printer equipment 1 , even when printing on the recording paper P with which thickness differs, for example from 
having considered the distance signal acquired from the recording paper location detecting element 58 as a parameter 
which adjusts a discharge direction when carrying out discharge direction adjustment of the liquid ink drop i, it can print 
in a desired color tone. 
[0134] 

namely, when printing on the recording paper P thicker than the recording paper P which printed the test pattern The 
distance signal which measured the distance to nozzle 44a by the recording paper location detecting element 58 about 



the thick recording paper P, and was acquired, the thickness of the recording paper P by the distance signal when 
printing the test pattern memorized by Pulse Amplitude Modulation67 - the control signal of difference - Printing in a 
desired color tone is attained by adjusting so that the regurgitation include angle of the liquid ink drop i may be 
extended based on the color tone detecting signal memorized by Pulse Amplitude Modulation67 focusing on part and 
nozzle 44a to which the distance of nozzle 44a and the recording paper P became near. On the other hand, when 
printing on the recording paper P thinner than the recording paper P which printed the test pattern the thickness of the 
recording paper P obtained from the distance signal with which the recording paper location detecting element 58 
detected the distance to nozzle 44a about the thin recording paper P similarly - the control signal of difference - 
Printing in a desired color tone is attained by adjusting so that the regurgitation include angle of the liquid ink drop i 
may be narrowed based on a color tone detecting signal etc. focusing on part and nozzle 44a to which the distance of 
nozzle 44a and the recording paper P became far. In addition, based on the processing program stored for example, in 
the ROM66 grade, a distance signal is inputted into every [ to print ] recording paper P at a control section 68, the 
discharge direction adjustment when printing on the recording paper P with which such thickness differs is made, may 
be made to be performed automatically, and when printing on the recording paper P with which thickness differs, it is 
made to be performed in an instruction signal being inputted by the user from the control panel of the body 3 of a 
printer etc. 
[0135] 

Thus, with printer equipment 1 , since discharge direction adjustment of the liquid ink drop i can be easily performed 
even when printing on the recording paper P with which thickness differs, as mentioned above, outstanding image 
quality which does not have color nonuniformity in the recording paper P with which thickness differs can be printed. 
Moreover, with printer equipment 1 , by making a control section 68 input a distance signal into every [ to print ] 
recording paper P, even while the recording paper P with which thickness differs is mixing, outstanding image quality 
which a color tone does not change and does not have color nonuniformity can be printed. 
[0136] 

Moreover, according to the regurgitation preparation approach of the liquid ink drop i explained above, a switch of the 
various regurgitation control technique which became possible with the variation rate of a regurgitation include angle 
can be made easy. That is, it is applicable to the high-definition printing technique proposed by the application for 
patent No. 320861 [ 2002 to ], the application for patent No. 360408 [ 2002 to ], the application for patent No. 37343 
[ 2003 to ], the application for patent No. 55236 [ 2003 to ], etc., the nozzle defective amendment technique proposed 
by the application for patent No. 32128 [ 2003 to ] etc. 
[0137] 

In addition, although the exoergic resistors 42a and 42b of a pair mentioned as the example the printer head 27 
installed crosswise [ of the recording paper P ] and explained it above The liquid ink drop i can carry out discharge 
direction adjustment by the approach mentioned above when controlling the discharge direction of the liquid ink drop i 
by changing the energy which is not limited to such structure and supplied to two or more pressure generating 
components. For example, it is applicable also to the printer head 91,101,111 shown in drawing 24 (A) - drawing 24 (C). 
In addition, the printer head 91 makes the exoergic resistors 92a and 92a of a pair install in the transit direction of the 
recording paper P, the printer head 101 makes three exoergic resistors 103a, 103b, and 103c arrange in the liquid ink 
room 1 02, and the printer head 1 1 1 makes four exoergic resistors 1 1 3a, 1 1 3b, 1 1 3c, and 1 1 3d arrange in the liquid ink 
room 112. In addition, in drawing 24 , the dotted line shows the location of the nozzle 93,104,114 in each printer head 
91,101,111. 
[0138] 

In addition, above, although a head cartlidge 2 is removable and the ink cartridge 11 explained further taking the case 
of removable printer equipment 1 to the head cartlidge 2 to the body 3 of a printer, the body 3 of a printer and a head 
cartlidge 2 can apply even unification also to ** printer equipment. 
[0139] 

Moreover, although explained to the recording paper P above taking the case of the printer equipment 1 which prints 
an alphabetic character and an image, this invention is widely applicable to other equipments which carry out the 
regurgitation of a slight quantity of the liquid. For example, this invention is also applicable to the liquid regurgitation 
equipment which breathes out the liquid containing the conductive particle for forming the detailed circuit pattern of the 
regurgitation equipment for DNA chips in a liquid (JP,2002-34560,A), or a printed-circuit board. 
[0140] 

Furthermore, although the electric thermal-conversion method made to breathe out from nozzle 44a is adopted above, 
heating ink 4 by the exoergic resistors 42a and 42b of a pair, the electric machine conversion method which it is not 
limited [ method ] to such a method, for example, makes ink breathe out from a nozzle electromechanically by electric 
machine sensing elements, such as a piezoelectric device called a piezo-electric 'element, etc. may be adopted. 



[0141] 

Furthermore, although the printer equipment 1 of the Rhine mold was mentioned as the example and explained above, 
it is not limited to this and for example, an ink head can apply this invention also to the ink jet printer equipment of the 
serial mold which moves in the transit direction of the detail paper, and the direction which carries out an abbreviation 
rectangular cross. In this case, two or more pressure generating components will be prepared in the printer head of the 
ink jet printer equipment of a serial mold at least. 
[Brief Description of the Drawings] 
[0142] 

[Drawing 11 It is the perspective view showing the ink jet printer equipment with which this invention was applied. 
[Drawing 21 It is the perspective view showing the ink jet printer head cartlidge with which this ink jet printer equipment 
is equipped. 

[Drawing 31 It is the sectional view showing this ink jet printer head cartlidge. 

[Drawing 41 When this ink jet printer head cartlidge is equipped with an ink cartridge, it is the mimetic diagram showing 
the condition that the feed hopper of a coating liquid feed zone was blockaded. 

[Drawing 51 When this ink jet printer head cartlidge is equipped with an ink cartridge, it is the mimetic diagram showing 
the condition that the feed hopper of a coating liquid feed zone was blockaded. 

[Drawing 61 It is the mimetic diagram showing the relation of the ink cartridge and printer head in this ink jet printer 
head cartlidge. 

fDrawing 71 It is the sectional view showing the condition that the valve of the valve system in the connection of this ink 
cartridge closed. 

fDrawing 81 It is the sectional view showing the condition that the valve of the valve system in the connection of this ink 
cartridge opened. 

[Drawing 91 It is the sectional view showing the printer head of this ink jet printer head cartlidge. 
[Drawing 101 It is the decomposition perspective view showing this printer head. 
[Drawing 111 It is the top view showing this printer head. 

[Drawing 121 the condition that this printer head carries out the regurgitation of the liquid ink drop - explaining - **** - 
abbreviation » the ink air bubbles of the same magnitude are the sectional views showing the condition of having been 
formed in the liquid ink interior of a room. 

fDrawing 131 It is the sectional view showing the condition that this printer head explained the condition of carrying out 
the regurgitation of the liquid ink drop, and breathed out the liquid ink drop right under right under [ abbreviation ] from 
the nozzle. 

[Drawing 141 The ink air bubbles of magnitude with which this printer head explains the condition of carrying out the 
regurgitation of the liquid ink drop, and differ are the sectional views showing the condition of having been formed in 
the liquid ink interior of a room. 

[Drawing 151 It is the sectional view showing the condition that this printer HEDDOPU explained the condition of 
carrying out the regurgitation of the liquid ink drop, and breathed out the liquid ink drop in the direction of abbreviation 
slant from the nozzle. 

[Drawing 161 It is the side elevation seeing through and showing some of these ink jet printer equipments. 
[Drawing 171 It is a block diagram explaining the control circuit of this ink jet printer equipment. 
fDrawing 181 It is the mimetic diagram showing the regurgitation control section of this control circuit. 
fDrawing 191 It is explaining that this regurgitation control section controls the discharge direction of the liquid ink drop i. 
This drawing (A) is a mimetic diagram explaining the time of a liquid ink drop being breathed out in the abbreviation 
right under direction. This drawing (B) is a mimetic diagram explaining the time of a liquid ink drop being breathed out 
in one direction of abbreviation slant of the cross direction of the recording paper focusing on a nozzle, and this 
drawing (C) is a mimetic diagram explaining the time of a liquid ink drop being breathed out focusing on a nozzle in the 
direction of abbreviation slant of another side of the cross direction of the recording paper. 
fDrawing 201 It is a flow chart explaining discharge direction adjustment actuation of this ink jet printer equipment. 
[Drawing 211 It is a flow chart explaining discharge direction adjustment actuation of this ink jet printer equipment. 
[Drawing 221 In this ink jet printer equipment, it is the side elevation seeing through and showing a part of condition that 
the head cap breaker style is open. 

- fDrawing 231 The condition that this ink jet printer equipment printed the test pattern on the recording paper is 
explained. This drawing (A) is a mimetic diagram showing the impact area of a liquid ink drop when a color tone is the 
thinnest. This drawing (B) is a mimetic diagram showing the impact area of a liquid ink drop when a color tone is deep. 
This drawing (C) is a mimetic diagram showing the impact area of a liquid ink drop when a color tone is the deepest, 
this drawing (D) is a mimetic diagram showing the impact area of the liquid ink drop when becoming thin from the 
condition that a color tone is the deepest, and this drawing (E) is a mimetic diagram showing the impact area of a liquid 



ink drop when a color tone becomes again the thinnest. 

[Drawing 241 This drawing (C) is a top view showing the condition that are other examples of this printer head, and this 
drawing (A) was a top view showing the condition that the exoergic resistor was installed in the transit direction of the 
recording paper, this drawing (B) is a top view showing the condition that three exoergic resistors were prepared in the 
ink interior of a room, and four exoergic resistors were prepared in the ink interior of a room. 
[Description of Notations] 
[0143] 

1 Printer Equipment, 2 Ink Jet Printer Head Cartlidge, 3 The body of a printer, 4 Ink, 1 1 1nk cartridge, 21 27 A cartridge 
body, 91 ,101 ,1 1 1 Printer head, 27a A regurgitation side, 41 Circuit board 42a, 42b Exoergic resistor, 43 A film, 44 
Nozzle sheet, 44a A nozzle, 45 Liquid ink room, 46 Ink passage, 57 A color tone detecting element, 58 Recording 
paper location detecting element, 61 A control circuit, 62 A printer mechanical component, 63 Regurgitation control 
section, 64 The warning section and 65 An input/output terminal, 66 ROM, 67 RAM, 68 A control section, 71a, 71b 
Power source, 72a, 72b, 72c A switching element, 73 Variable resistance, 74a, 74b A change-over control circuit, 75 
Resistance control circuit 
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[Brief Description of the Drawings] 
[0142] 

[Drawing 11 It is the perspective view showing the ink jet printer equipment with which this invention was applied. 
[Drawing 21 It is the perspective view showing the ink jet printer head cartlidge with which this ink jet printer equipment 
is equipped. 

[Drawing 31 It is the sectional view showing this ink jet printer head cartlidge. 

[Drawing 41 When this ink jet printer head cartlidge is equipped with an ink cartridge, it is the mimetic diagram showing 
the condition that the feed hopper of a coating liquid feed zone was blockaded. 

[Drawing 51 When this ink jet printer head cartlidge is equipped with an ink cartridge, it is the mimetic diagram showing 
the condition that the feed hopper of a coating liquid feed zone was blockaded. 

[Drawing 61 It is the mimetic diagram showing the relation of the ink cartridge and printer head in this ink jet printer 
head cartlidge. 

fDrawing 71 It is the sectional view showing the condition that the valve of the valve system in the connection of this ink 
cartridge closed. 

fDrawing 81 It is the sectional view showing the condition that the valve of the valve system in the connection of this ink 
cartridge opened. 

[Drawing 91 It is the sectional view showing the printer head of this ink jet printer head cartlidge. 
[Drawing 101 It is the decomposition perspective view showing this printer head. 
[Drawing 111 It is the top view showing this printer head. 

[Drawing 121 the condition that this printer head carries out the regurgitation of the liquid ink drop - explaining - **** - 
abbreviation - the ink air bubbles of the same magnitude are the sectional views showing the condition of having been 
formed in the liquid ink interior of a room. 

fDrawing 131 It is the sectional view showing the condition that this printer head explained the condition of carrying out 
the regurgitation of the liquid ink drop, and breathed out the liquid ink drop right under right under [ abbreviation ] from 
the nozzle. 

fDrawing 141 The ink air bubbles of magnitude with which this printer head explains the condition of carrying out the 
regurgitation of the liquid ink drop, and differ are the sectional views showing the condition of having been formed in 
the liquid ink interior of a room. 

[Drawing 151 It is the sectional view showing the condition that this printer HEDDOPU explained the condition of 
carrying out the regurgitation of the liquid ink drop, and breathed out the liquid ink drop in the direction of abbreviation 
slant from the nozzle. 

[Drawing 161 It is the side elevation seeing through and showing some of these ink jet printer equipments. 

fDrawing 171 It is a block diagram explaining the control circuit of this ink jet printer equipment. 

[Drawing 181 It is the mimetic diagram showing the regurgitation control section of this control circuit. 

fDrawing 191 It is explaining that this regurgitation control section controls the discharge direction of the liquid ink drop i. 

This drawing (A) is a mimetic diagram explaining the time of a liquid ink drop being breathed out in the abbreviation 



right under direction. This drawing (B) is a mimetic diagram explaining the time of a liquid ink drop being breathed out 
in one direction of abbreviation slant of the cross direction of the recording paper focusing on a nozzle, and this 
drawing (C) is a mimetic diagram explaining the time of a liquid ink drop being breathed out focusing on a nozzle in the 
direction of abbreviation slant of another side of the cross direction of the recording paper. 
[Drawing 201 It is a flow chart explaining discharge direction adjustment actuation of this ink jet printer equipment. 
[Drawing 211 It is a flow chart explaining discharge direction adjustment actuation of this ink jet printer equipment. 
[Drawing 221 In this ink jet printer equipment, it is the side elevation seeing through and showing a part of condition that 
the head cap breaker style is open. 

(Drawing 231 The condition that this ink jet printer equipment printed the test pattern on the recording paper is 
explained. This drawing (A) is a mimetic diagram showing the impact area of a liquid ink drop when a color tone is the 
thinnest. This drawing (B) is a mimetic diagram showing the impact area of a liquid ink drop when a color tone is deep. 
This drawing (C) is a mimetic diagram showing the impact area of a liquid ink drop when a color tone is the deepest, 
this drawing (D) is a mimetic diagram showing the impact area of the liquid ink drop when becoming thin from the 
condition that a color tone is the deepest, and this drawing (E) is a mimetic diagram showing the impact area of a liquid 
ink drop when a color tone becomes again the thinnest. 

[Drawing 241 This drawing (C) is a top view showing the condition that are other examples of this printer head, and this 
drawing (A) was a top view showing the condition that the exoergic resistor was installed in the transit direction of the 
recording paper, this drawing (B) is a top view showing the condition that three exoergic resistors were prepared in the 
ink interior of a room, and four exoergic resistors were prepared in the ink interior of a room. 
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H y 7 y* 1 1 y , V H y 2 <0 ■< y * ts - b U 7 5> 1 1 m , , /7>0'fy>*-F l J'>J ; l 
1 c , 777)flO^-H/7';i lktfteffioJtl^ft^Tioy, *fc, 7 s '; > ** 
ft 3 K » L T * flit "J ft& ft ^ 7 b* * - b 'J 7 V 2 t , *\ 7 b* * - b V 7 -y* 2 £ » U T S fltt "J 

fig ft f y 9 -h - b y 7 y* i i y , i i m . lie. i i k t z m n & t l t $ m *s fig ic ft 

[ 0 0 2 8 ] 

o © «t o ft y y y i a. esffi p *«« ltir^t s hN55a^'j^* 
ft3©Buffi(SffiUicisi7?.n/'chbys»picg«-r5(:i:tc«ty, h iw 5 5 a tc iRift 

SftT^*B»*P*7U >"***3 rtfc»«T?**. bW55afct, 7*yy^*i*3 

ojwasobu>r«»PK«**n*i:, *e»f ««« s 4 (01 6 *#sa. ) tc <fc 0 tenia 
p # 5 5*»6^yy^*i*3©*ifi«iKt6«*n*. ?v > z*t*3 oitwMKm 

6 ftfc IBM P 14, RHin-? 8 3E* OjtfffflfttffiKSn, tttt©±M * 7 'J > * * 
[ 0 0 2 9 ] 

1211*6 P KWMfcfr 5 ^ 7 H *- b y 7 y" 2 tt, 7°y y * #ft 3 <D±ffiWJfr £ , -fftfr 
%Hl*^fflA7trift^6«»*n»l(S»«*«l54»C*0j6ff^*E»«PK:«UT'('y 

* 4 *Rtnj trenfiiij^tT^ . ccr-ii, it-f, ±» Lfc7*y y 1 *8USf * 7u y 

£ * {* 2 m W t T * 8t 51 f£ ft ^ 7 K * - b 'J 7 *J 2 i: , C © "N 7 F * - b 'J 7 5> 2 ic » M. 
oT fit IC ? tl -f y ^ * - b y 7 V l l y . l l m . l l c , l l kCO^TBI*#St 
T St B£ -r 5 0 
[ 0 0 3 0 ] 

c (os -y k *- b y 7 y* 2 14, #«i4<ofSftT'*^yy^4^, «Aif«s(»S!«ax 

h y 7 y* 2 « , 0 2 r i>* B 3 k ^ f <t 9 k , *- h y » ';*#2 i c © * - b y 

•y y**ft 2 i Eli, -< y ^ 4 tffimz nfcSii-p* 5 y y ^ * - b y 7 y* 1 1 y . 1 1 m 
, iic, 1 1 k tfmm $ ft 5 o ft 43 , u t , y y » * - b y 7 y 1 1 y . 1 1 m . 11 
c , 1 1 k % # e y y ^ * - b y 7 y* 1 1 1 1 . 

[ 0 0 3 1 ] 

^ , y F ^ _ j, ij >y j; 2 ic m sa fii ft w y ^ * - b y 7 -y 1 1 14 , h 3 tc ^ -r <t ^ ic , % 

ft5i-h'j»';s»i 2£#lti>£o c © * - b y 7 -y § ss 1 2 « , fi#7?ft^^ffl 
-rsiEKiffipofiTSiflio^ffifcwrau^tt^ft^wje^WKjBiasft, rtstjfits-f 
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[ 0 0 3 2 ] 

m w m t , -f^^-h'j'r^i i * til f& t % ts - h y <y ^ § §§ i 2 t a , -0*4* 

iK^-r^,^V^i|X^g|3 1 ^ f IR ff W 1 3 6 *\ -y K * - h 'J v 5> 2 © * - h 'J -y 

5 &tyttgBiis?L 1 5 ttwaiHL 1 5 <t o»»)5isnfea«*'fyi'«s» 1 
3rtic#Af§^M*ASSi 6t, KffiaafL 1 s^smssassi e t<oHt^>^ 45; 

-^Wtc^Sf5»Sg|5i7t, ^y^-hU'v^l l £ * - MJ -y # <* 2 l lc & it 
-r3fc&©«±£»i sfttfffi^as 1 9 fc^Httsnr^*. 

[ 0 0 3 3 ] 

t^*o -ry^iRSgpi 3«, igje»K«»a*n, s#7? fa©^i£ w&m? sEii p © 

[ 0 0 3 4 ] 

1 4«, -OfriRSaBl 3 tllL/iH^igttO/X^T^O^ C ©/ X/U©$fci*i 

>$ T 3 'n -y F # - h y -y v 7 2 © ffl 815 2 6K®£-<*ft3<:Mc£y> -f^7*-MJ 

•y 5> 2 O * - h 'J -y 5> § B 1 2 i: *\ >y K * - h »J >y 5? 2 O * - h V -v *J * {* 2 1 £ £ ft f 

[ 0 0 3 5 ] 20 

^>^#t$&0[5 1 4 ti , ® 4 RV® 5 £ O Its -fyH-HJr^l 1 © & ffi 1 4 

a(C^y^4?;«IS'r5«^Pl 4 b R 6 ft , C © |g E 1 4 a ic , & *S P 1 4 b5:PI 
Efl -f S # 1 4 c t s #1 4c*«^Pl 4b<DE3g-f£#(pHctti£-f3:3-OW , ;*l 4d 
#1 4 c %ffl?£T ZfflfflVy I 4 et*|ATl>5. ^ » K * - h U y S> 2 © » tt » 

2 6fc»ffl;£ftS'f>*4*<Jtlt&-fS0ll&P14btt, 0 4 tC ^ t <fc 9 K , «f > * # - h 
y 7 i? i 1 'N -y K A - h 'J y S> 2 © * - h 'J >y ^ * f* 2 1 K. & » $ ft 3 fu © & PS tC V> 
T , ft»8P*fT?&S=i-f 4d©#»^JtJ:!3#l 4 c4'«ISP 1 4 b * Bfl U S £ 
iajKf*»«ftBfl*«ftT^*. HT, 4 y tr li-YV v V \ l * - h 'J v s> * 2 l 
tc g » $ ft 5 £ , E 5 K * t J; 3 K , fflfflVy 1 4 e* , '\7F*-h l J'r>'24i)fit5 
ft-|.ijy37*{t2 1 O 8 ffl g|5 2 6«l»Ki93^;l'/U 1 4 d©ttf£?jftt{i£*f© 30 
73 |p) IC ff b ± If ft -5 o C ft fc £ 9 , ff U ± if 8 ft fc ffl ffl V y 1 4 e « , 4 

> ^ A - h 'J -y ^ 1 1 © -T > * (R *S 1 4 .« % ^ "J H * - h 'J «y S> 2 © 8 ffl $ 2 6 E 8 ffl 

stu -ry^ux§gpi3i:-('>'^j@46gi53i (B6«»n. ) uiiu <<y*mit>w 

3 i ^\©-r>^ 4 ©ttietf BMBfc#J8fc**o 

[ 0 0 3 6 ] 

-f > * * - h 'J -y 1 l y r * - h y y f 2 iJ©Sfflgl5 2 6 6 31 * « < t 
t , T %t> *> J y 9 1i - b V v V I IS'nv KA - h 'J 7 J? 2 ©»«»2 Z J: t>« D 
tfti, #l 4c©P^fcf>l 4etCj;5}ft±tf^ftlA < fi?^^ft, #1 4 c«»3-f 
* 1 4d©#»7?lRlk:»»LT«iePl 4 b*lit5. cfttc<ty, ^ y ^ A - h y -y 40 

->'l 1 ** - h y -y 2 l(Cg*ri.«HUtC^>'^«$&gI5l 4©jfe*»««T?3*lftV'' 

T^s«»-e*oTfe-i'y^iR$» 1 3rt©-i , y* 4^iifts<ii:5rKi±t5iii:^T'§ 
§0 $ tc . 4 y 5 * - h 'J -y *J l l**-hy«y^**2 l *^ 6 51 # tt v-» t * K tt , ifi 
•££#1 4c*'tt«Pl 4 b^flitS©!'^ ^ > ^ 1 4©4t4ffifrP)^>*4tfif 

[ 0 0 3 7 ] 

ngPJlilTLl 5 (4, 03lC^-TJ:3fC, ^ y ? A - I- U 7 •>* 1 lnSPA^-f^^lK^gP 
1 3lC^M«rffiy3i«ya^PT'fey> ^>yK*-hy-y->*2©S»SI52 2 lCgi[$ft/-ci: 
tt, 7l-SI5t!:0*7l-a*9J»)i&trcfc^U*S±5K, g*§|52 2'\©S»NFtcng|5tceg 
ty<ftBT*&3#-hy'y^£§§12©±ffi, CilT'(4±ffiBS' : < : '*tCR^e.ftTV^-S o ng|5 50 
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' mmn i 5 a, ■< y v ft — y x ) "j v i i h u * 2 1 icgnsm:^ > *uxg 
as 1 3fr^-MJ7^**2 nnc^y^tfKTUfciRK* >^nxsgp 1 3 rto-f 

o 

[ 0 0 3 8 ] 

£«»AI& l 6ti, W>^iR«» l 3 fcttMil?L 1 5t*lIL, ft SB » 3 71 1 5 J: 
t)«03&snfc««*Wvf l 3rttc#AfSo cftK.fctK c © y t * - Y 'J 

y s; l ltfA-h'J 7 5?*{* 2 l KSa*nfelBK:, K * — h'J?f 20*-FU 'V 

|i4,tt, -f > ^ HX^glS 1 3 fctt, £M>*AS& 1 6 lc<fc <9 ^ y ^IRSSP 1 3 fcffi«# 10 

ji ^ tc & *s r 3 c t # t* * § o 

[ 0 0 3 9 ] 

fffggfl 1 7 tt, tt35 3i»7L 1 5 t£m#AES 1 6fc©IHfcRtt&tU y^nxsw 1 3 

icaii-rssmssAssi 6«t»)-f>*4tfstimfciBt::, ^tfcottfflHcafffl-rstfc** 

*v><t?(c^y^4«:-B#Wti:ffi ! ®-r5o 

[ 0 0 4 0 ] 

^lRgg|5l 3KRt:ttfT?«iJ:iKtT^5. £ fc » Jlf S SB 1 7 tt , & V> £ © *f 8 IS 
[ 0 0 4 1 ] 

« it £ « 1 8 tt , O^-Mi'r^'l 1 CD 5S 2 © - £ © ffiff ffi K IS It 6 n fc £ SB T? & 0 
^ y p ft _ j. y 7 2 C * - h 'i r^**2 1 ©7';fl/^-2 4 J£ fiSl £ ft ft ft £ 7L 
2 4ai«^t5, ilcDftit^gBlSti, J:jSftW>f"RSWl3©0WBSK:WtTeifiX 

S n T l> £ . ft ■& IS 33 1 9 « > -fy^-h'Jvfl 1 (D ft lb 5§ SI5 1 8 *< K It 6 ft fc H @ 
OK«UO«iBO±»K:»«*6tlTV>*. ft£$SB 1 9 tt , * - h U y fSffi 1 2 ©±ffi 30 

SS¥ff^¥B 1 9 b fcfr&4*. h y »^ 1 1 «:» ft^&SB 1 9tfSHt£ftT 

fEl9b Rtt 6tife«iBOW* H 'J * 1 2 ©-t®* t> 1 ® 

«<&*.fc5fc«tf*tu COR***- MJ * 2 1 2 3 fc**f *. ft 

£• 15 SB 1 9 tt » 'nv K*-hU f f2 08f»2 2KjfXSn4i#, flPXiWOifflC 

ft - h U y ;/ 1 i £ g « g& 2 2lCg»-f£B£©ls]f)££SBi:& ; l>o 
[ 0 0 4 2 ] 

w±o«fc 9 &$/£©^ > * *- I s 'J * 1 1 li > -t* u ft ® $ © ffiic , w*tf>ry*iK 
y< i i m , lie. i i k*t*m?ztttb<Dmm¥&m*:m*.xv&, 

[ 0 0 4 3 ] 

iift-fyn-h'Jv^i 1 y, 11m. 11c. 1 1 k#*»*n*'Ny K*- h U 
>y 2 ico^tlflt 5o 
[ 0 0 4 4 ] 

^ p ft _ |> y . y 2 ti , 0 2 & tf 0 3 £ ^ "T «fc •? K , A-|-'j7i/'*#2 l^SU 

C (0 iJ- Y V >y ->*#tt 2 licit, O^-MJ'yy'l 1 tfg » 5 n 5 &* » 2 2 y . 2 
2m 22c. 22k («T, 4#*itt«Ktt#e«l*Z 2 i: ) t , ^> 

h'J *5> l i*BSt5*^23Stf79fl/^-24i:, -< y ^ * — h 'J y y" 50 
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1 i *B?otau7&iRitc«-»-r*f*»e»**2 5 -r v * 1 4 tmm* nt -r y * 4 

2 7£{£t§t3'N-y h* * + -y :/ 2 8t*tin>5. 
[ 0 0 4 5 ] 

^yn-h'J'yy'i i#S«Sft*S»W22tt, ^yn-MJ7^'i 1 * s s * <* 
n^i^clS^^^^A-HJ'yi'i i©»BiPi:UTl6l!!UBttfcJBj*Sft» ccr-ti 
UO'fyn-F'J'yy'i i#EMP0*£iftfc*lt£#lfiK T&fc-Sfe^ffiPcDit 
fT#l°HcMA,T'iJX*A£ft-5o « » » 2 2 ti , *V**-h';<yJM 1 «i«»«ti*C fcfr 

5 , ^y^-h'j-r^i i n mi k en m *§ © 7? a k s < s # 6) n t ^ s . 

* i* 2 i k«« ■< v 5 a - h u -y y* i ltfiRttaastis. 

[ 0 0 4 6 ] 

&fff$2 2(i, B2EgtJ:H, ^ y ^ A - (■ 'J 7 y' 1 1 #8 « £ ft 5 SP» T- *) > 
-flD-fflO-fyn-h'J7 , ;i ly#S«Sft5»»%Sf»»22yi:U V -If y * 

a - h y y y 1 ic*<«»sn*»^*««a52 2 cfcu, rf^iO'fy^-F'J 

r >*l 1 k#S3l«nS»»5&«SISP2 2ki:L, §atS2 2 y, 22m, 22c, 2 
2 k ti , PBii2 2alC£9 ; £ft ; fftEiIiSftT^5o ft * , JcftLtcH ? 5 V * <D-f 
y^-FU»j>l l ktt, -r > * 4 ©rt8«#*S < 

* § <fc o fc IP < » J« £ ft T V> § It & „ its AMtt CO -f y * * - h V v i? 1 1 y , 11m, 11 
c<fct>tJ£<ftoT^3 0 cvtcsb, Sl»22ktt, 'f y 7 A - h 'J 7 y* l l k <D jp & 
tC^-^-^Tffi©S^SI5 22y, 22m, 2 2 c iH£<ftoT^5. 

[ 0 0 4 7 ] 

g ft, >fy7*-h'J7^1 l#fi#Sft«£9ffl52 20BBP*Sfc:tt, 8 3K^tJ:5 
IC, |^lt2 3tf8lt^tlT^5. CO«^fi-23li, g»g|52 2CDft#75-(6]CO-^^(C 

s it & ft t *5 o , -r y * * - b u v ^ i i © « £ a as i 9t(ipt5o *y**-h'jy 
y l l a, yy7*-F'j7 y* l l o*$a» i 9 fflil * » A « l T«Bj»K«Jtw 2 2 rt 

tCfflsAt, H £ M 1 9fc«£tf-2 3i:©tt£{ftB*ia»£&fcbT % -ry*#-h'y-y 
y* 1 1 03 « ^ S 95 1 9 13 It 6 ft T !/> * lr> iJ £ & « as 2 2 {ftl (C HI id S it 5 «fc 3 K L T S S 
as2 2(cg#-r§ci;^-c s f?>o t ft K * -3 T * jyfiti-bVyVi l «i > S»a52 2 

[ 0 0 4 8 ] 

77f l/^-24tt, tg/^-?r9ffflLTff^^n?.fc<DT*fe»)> gSa52 2<Dtl££-2 
3KWl/TSWffl9o«lffi, TfttoftftMfaofl&iioftlffliteHtteftT^*. 9 y * U >< 
-2 4 fi , £Wffitf£*ffi2 2*«Jjl"r**¥*iaiO*!H*OllBBO*ffitllc — WWlcKW 1 
6ft, OfllBSKW t Tifi»Itiat-*^lfttcWtta(ftT* J: 9 ft, ft til 

fill % £ a 2 4 a # )B $ * ft T ^ 3 . 7»fl/M-24tt, 0^-MJ'r>"l 1 « 
#a52 2 tcg»?ft5i:IB)^tc, 5PttSffi b, «S?L24aWy>*-h l Jryl l <D 

^±^asi8tn^t, ««W22K«««ftfe'fy^*-hyy-yi 1 *<^»gP2 2 «t 

OMLft^cfc 9lcT£o 
[ 0 0 4 9 ] 

# ^ as # 2 5 « , << y * * - h v v y* 1 io«*s»i9K»j£'r*«iffiW©6BB±ic 

-f y * * - h U >y y 1 l£$9?1-T73frtcttf£T5l£^*;&^flLT^tt6ft3<, M »W 
«• 2 5 ^ . fcfc* !>«JSSftfcIR»**TU (SEtCflLTifiSlltfB-f S/jfiK 

sit^it, n as t* i' y ^ a - mj -y y 1 1 oii?:flff l, g«fas22icsa?ftTv^ 

So SB *f 2 5 ^>y^UA-2 4 (O H 7L 2 4 a£0&ib^a$l 8i:cD^-&tfc®^» 

i^^ftfci:?, aiS2 3±^y7*-h'j7-yi i«:Sfm-r5 0 

[ 0 0 5 0 ] 

S^«aS22y, 22m. 22c. 2 2kOS#73lRll»S4«*tCtt, ^yH-h'j7^ 
lly, 11m, lie. I 1 k«tSH2 2y, 22m, 22c, 2 2 kCifJnfc 



(10) 



JP 2005-59443 A 2005. 3. 10 



t 2 , -T V tr io - h V y *J 1 1 y , 11m, 11c, llkO-C:/*{lt*eaB14#««i* 

- F |J 7 1 1 <D ■< y 5 m $3 AS 1 4 £ # - h 'J -y ->* # ft 2 l©fiaS£Ktt&nfc*>* 
4^ttm-r§7 e, ;>3"N-yF27tci'y^4^«^fi.^>^«^SSi:^§„ 

[ 0 0 51] 

&Stffi 2 6 tt , 0 6 tc *f J; a tc , Yy*A-h'J»fl l*>6«»«h8 

-r>^4*ffli&«-f>f»4i)»3 1 t , »«ffl526ea*ssn«'f^^«i&ai 4 *f- 

-5 -> - ;U gp # 3 2 i: , -f>*4rt0*Mto*l*i"r*7-f/l/*3 3i:, :/ U * * *n » 
K 2 7 {RU^scD«$&gS^^P^-r^^^i« 3 4 

[ 0 0 5 2 ] 10 

^>^j@46g|53 1ti, ^yyil&SP 1 4 i:gi^n^>^*-hU 7->"l 1 
n^-Y>^4^Si6^)^(Sg|5T'*-5o - ^ SB *J 3 2 Ji , ^ y if MibM 3 I 0±m\S.fSt*i 

* 8& 3 1 Eii?n§t?, ^>^4tfft^K:iIft&^<fc?-l'y*?846gl$3 1 M>-*« 

«&gp l ^OBlfcffilS-r*. 7 4 3 3U, ^y^-h'J7->*i l o « JW ^ § ic -f > 
^4 CiALTtf ^fcl^i^f ©l'&^SOK tOT'«0, -< y * 46 SB 3 1 «fc •? fc 
T iJit IS it & ft T v> S <> 
[ 0 0 5 3 ] 

#8*1 3 4 tiU 07&tf^8 1;:*-fcfc?(C, -f>^fl»«3 l*6'Ty^tf«ftSn 
5^y^IA!S3 4 at, J y ? M\t& 3 4 a B 4 y 9 4 Z << y t> M 3 4 b £ 20 

, J >?&3 4 bfrtb^y? 4ZmiilT5'(>i?tiilMt&3 4 c k, -<yi>W.3 4b*<<y 
^ ??it ASS 3 4 aiJt-ry^7?3itm^3 4 c f ij <D M fc R It 5. ft B8 □ ffl5 3 4 dt, Bfl PSP 3 

4 d*Flflt5#3 4 e fc, #3 4 e £ Bfl □ ffi 3 4 dOBBa-rStflfctettfJ-fSttfJfiPt* 
3 4 ft, #15(90 3 4 f Oi^^iffif^SEil^^a 4 g t, #3 4 e tSM^tl 
5#->t7F3 4 ht, #yt7f3 4 htli?tl5^-l'777i l 3 4 i «tt5. 

[ 0 0 5 4 ] 

0>»AB34att, •<y^}BJ&SR3 1%^UT'f>'^*-hyy^l 1 © -< > * 1R 

5 ffi 1 3rtO-r>^4^-/U>^'N-yK2 7lC«*&pr^{C^y^l|X^0|5l 3 tIISt%« 
«S -e » « . -<>'£i5ltABg3 4a«;, *ry*Jfa&tt3 1©JKffiffllJfr6-l':/*£3 4b3:'l? 
RIJ6n.T^5, -/y7i3 4 b « , -Y V ^7 i?it A SS 3 4 a, f * 8S fiB » 3 4 c R tf SB □ 30 

a?3 4 d i-#i:*t>T«j««ft/fcisiB[^r(***'raiiBa5'pi6*), -r > as 3 4 a a* 

5>f:/*4#8!EAL, BBntf3 4d«^UT^y^XtilBB3 4 c frft-f < tHUfflt* 
o ^>^!5StBSS3 4c{i, -l->^i3 4 bA^PiPai3 4 d*/l'LT^y^ 4tf«^?tl 
T, St y >A» F 2 7 t llS^nfeI<SKT$5. -f>*i«tiiB34c«:, 
13 4 b © lg ffi m e> 7" 'J y $ *\ y K2 7*T-iiffi^ftTV>§o 
[ 0 0 5 5 ] 

#3 4 e ti » Hi □ 3 4 d^KlU-O^SASS 4 affl)i:-l'>*)9Stb , B&3 4 c il t 
*#»J-r5#-l*ife9, -Yy^S34b^ltBHiS^ft5o #3 4eli, »»tt 3 4 f 0 ft 
f£ ft £: > # ~> + 7 h 3 4 ht^UT8RSftftif'f777i3 4 i © « tc ft i: , -f > ? WL 
Him 3 4 clltl©>fy*4©BEK:«fc:jT±Tfc£»**o #3 4 TUSKflfSt 40 

t > ^>^^3 4 b y tffik® 3 4 amkjy?ffi.&&3 4 c WJ £ * # 8t t 3 £ 5 K 
BHP8P3 4d*B§SL, ■< y * iffi fcH 8& 3 4 c 'S © >C y f 4 O « % iSS Wf "T # 3 4 e li 
» tt&gP*t3 4f©ttf5ftlCMLT±*S£{4fi-fSfct, -fy*S3 4b*>l':'*WAB' 
3 4 afifc-<y^i)f[HiK3 4 cfafcfcjBW-effc, 7'J>?^7 F2 7 *\>f > if 4 <D&% 
%Bjmk-?Zo fcfc, #3 4 e*i«t5M«li, *CiI*Wt>4l^, »V>ISJ*tt* 

[ 0 0 5 6 ] 

# » » 3 4 fti, 0IJ X. E *§ 3 f ;l/ * T* t) , #3 4 e©±ffit-fy*M3 4 b 

<o ±m t <Dmx* & Emm* v 3 4 g t # 3 4 e t * & ® l . ttmtiK & v # 3 4 ettmn 

3 4 d(0f|gtS7f|n|tClt^t5o fiffiBBS*5> 3 4 gli, §&gfl** 3 4 f ©tt8ft% 50 
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St5LtA s T't5J:9lcLT^5o il fit <fc •? » fiEIl^^S 4 g(i, f¥ ffl ti t£ $ "f 

« # n a as 3 4 d*BBK-r*#3 4 e^itt^^s-fy^ciffi^iitKt^T'? 
5. 

[ 0 0 5 7 ] 

#-/Y7H4hti, -8K8«?nftft34et 1 ffi W ft ft * tl fc * -f 7 7 9 A 3 
4 ifc*attLT«ft , T*«fc3Ktlt*5ttfcS> J lr7h-e**. 9 4 7 7 5 I* Z A i fit , # 
•> + 7 h 3 4 hC«!*KS««nftil^#tt«?*5. lC^^77H34 ill, > 

^^3 4bcD-r>i'»tttiS§3 4cffliJ©-±Si:, ^Mtgf5i±Ii:A^% D, ^Mffi 
i:^y^4<DftElc<t , 9^mi)fc^>^«tttSS3 4 c H £ tc # 14 S ft t 3 <> 
[ 0 0 5 8 ] 

ix ± © i ? a # ««t 3 4 T- ti , m 7 t * ? <t 9 k , # 3 4 e # # » « 3 4 r o f# » 73 

^^777A3 4 i OW»7Ji:KA^T4'y*l3 4 b <D ffl □ SB 3 4 dfcBflSTS«fc5 
ClfE2hT^5. fit, 7 y ^ * ^ y F 2 7 5 ^ ^ ? 4 Rt tti £ n EHC , M □ » 
3 4 dT»#M£nfc'l'>*iifttHB3 4 ciiJcD-Yy^^3 4 bO'T>^4©fiEft^iSS*4: 
, B8KSt*3C -f>MO&ffi(Cj;t)^'f777i»3 4 i *iRE K J: !> U ± 
^t, #->t7 h 3 4 h £ 3 4 e fctt»»*f 3 4 f©{*»^3«Ctn:bTi¥L±tf* 

o C©if, ^y*£3 4b©^>*»AK34aflfc-ry*irtaf&34cfllfcllll0lHn 
g|S 3 4 d ^fflttSn, -f>^4*W^»*AB3 4 a ilfr £ f > ^ ffittiJSS 3 4 c tttcfttt 
Jtl5, f LT« 4<DftEftMfiTbt^'f 777A3 4 i*<a[7C*KJ:07£O«« 

KM*) , » » # 3 4 f©#»*K<tt)#'> + 7b3 4 h # # 3 4 e £ ^ ^ * § 3 4 
btfiaSf* J: 5 fc§l*Ttf *. «±OJ;5Kl/T#«i3 4Ttt, W > * 4 * Rt tti 1" 3 
KK^j'*40&EtfSS5i:, ±iE<Di)ff^li?3jgfo 
[ 0 0 5 9 ] 

$ fc, c (D&ffi® 2 6 ^y^iRS^i 3i^<o^y^4*^>^l3 4 b(c«IS? 

M JbW > ^ ii - h 'J y i? 1 1 K A K> & tr . -< > * A - h V v *J 1 1 rtCA5aiA/«a« 
X;l/4 4a*^i»tttJSnsMo«ffiK:R»), cot«, Q%mx&\ 6 

[ 0 0 6 0 ] 

7 \) y $ ^\ y K 2 7 ti , 0 6 ic S "T £. 5 tc , * - h U >y ~7 * ft 2 1 <D Ig ffi tc ft o T SB IS 
t5/X/H 4 atfSfiS, ESIS P OtSTa IrK * * ^ 0 6 * EP W ft US 7 ■< > Vi 
[ 0 0 6 1 ] 

^» H*t»72 8tt, 0 2 IC ^ f <fc 9 K , 7 J| ;><"M' H2 7%«it«ft»KRtf 
£ ft ft £ A - T* & t> * EP m Hi ft 1" 5 t t K « 7" 'J > * ^ » K 2 7 J; 0 & 0 ft £ ft 3 . *\ y 
F + t^ZStt, HH73lftC»»6tifti»2 8 a i:, « ¥ ft A fc aS »* 6 tl 7 U > * *\ 
•y K 2 7 <D Rt W ffi 2 7 aKf*#Ufe*»*l'>*4*Kl/''«*}Sffla--52 8 b * *f U 

~>*1 1 ©if 7jlSli:il - r§<t5KSnTfey> t © t tljfn- 7 2 8 b ^7*') y^'N 
7 K2 70ttlliiBZ 7 ataSLftS'BBitSCtT, ^^5^ > 7 4 0 , 7 

•J y ^ >y K 2 7 cD nt|±lffi2 7a^rfffl-ri.o d<Djflfa-72 8blC(is CT^(f®7}<1± 
Ol^»«#lii^6nS, *rc, '\»F + t»7*28tt, EnSiJKft Lft^t S « 7 'J > 
^"N>y K2 7^©^ y74^Sil/ft^J:?ICt5o 
[ 0 0 6 2 ] 

KlOi^lSW^'V FA-h'Jr72li 1 ± m b Tc « f£ © ffl tc , ^"J ^. ff -< > f io - 

f ij 7 1 irtttiit4'ff>ai*«wt4¥a*, jg^gi52 6 tC'fy^«*&a5i4A< 

^^^nfci:tK^y^40W^^^ai'rs¥@:^ ; Srtl^T^§o 
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[ 0 0 6 3 ] 

± $ L ft 7 'J > * 'N -y K 2 7 (4 , ^ftO-fy^KSlSlT, 09, |1 OStfll 1 

c^-f <t 5 ^-zt%z®®&fo4 i t, fBisat p cofeft 7? I&] t is a 5ss ^ ft , r**? 

•5KR8P©«7JiafcM«*ftfc-W©8J»»*tf* 4 2 a . 4 2 bL ^>^4(Diin^ 
Rf <• 7 -f A 4 3 £ , -{yf 4 tfilO^it'illllJtlS/X/H 4 a £ & S3 6 ft ft 

[ 0 0 6 4 ] 

(Hl£SS«4 1 (4 , i/'j3y|0^|#iSt*fet). ^ © - ± ffi 4 1 a IC, - ft © £ft jg 
fni*42a, 4 2 bff»*«ftTl5D, -WO«IHS«# 4 2 a . 4 2 b *< 0 SSSffi 4 1 10 

±©&»*3*tffliM8ffi6 3k*ftf f ft«tt;sftT^4. c <d qt m f<j 6 3 « . d*;? 

7 I C (Integrated Circuit) f> K 7 ■< /< - V 5 > V X 2 3 T* ffi fig * ft T ^ 5 * % HI SS T* 
[ 0 0 6 5 ] 

-#08&£$a#4 2 a, 4 2 b ti . Rt tUffl 0 ffi 6 3*>6«»ift5«*KJ;!)«il 

fit, -*tCDf§&ffiJaf*4 2a, 4 2b£J;oTM£ftft'i-y7 4(4, tftjfjr 5 7 X 
/lis - h 4 4 fC §3 5 ft ft / X 71/ 4 4 a & T'tttiiTS. 
[ 0 0 6 6 ] 

7 71/ A 4 3 (4. I°] E8 S 1£ 4 1 © - ± ffi 4 1 aKil?nt^5, 7 -C /l/ A 4 3 (4 , #J 20 
x(iDti(tS<D K7-T7^;l/LU-yx l-A^^StOT'^?), 0 SS « « 4 IO-iffi4 

— *t<D»f»jaSi{*4 2a. 4 2b£BS[H]«U:Bty49£Jfcfi££ft-C^5o 7 ^ /U A 4 3 lc 
fcl^Ttt, -*t<D5g&&Jai* 4 2 a, 4 2 b * ft Jfft % H tf » # *W > * « S 4 5 <D - SB 

[ 0 0 6 7 ] 

/ X/U f - h- 4 4 (4 , W^^MtJBiifeqtttS-fr* ft * <Q / X/l/ 4 4 atfM?n/c->- 
h $g|5#T-$> D , 7-r;UA4 3©@»S«4 1i:KWtt»«:«JB*ftT^3. / X;W 4 4 a 
(4, / X;l/i/- r- 4 4 KR»ttKI»PSftfc«'h?L'e<6 t> , - ft <D ?8 & & In <* 4 2 a , 4 
2 bi:WlB]fa<}:3fc:EE$ftT^S. ^ Xfc*s- Y 4 4t4i'y*?£g4 5 co-SB 30 

£ <tfi£ T 5 o 
[ 0 0 6 8 ] 

-fy^«l4 5tt, Is! Eg S « 4 1 , -tt<D&m&triW 4 2 a . 4 2 b, 7^;^4 35 
DVX;k>-M 4KH*ftfca>M«Ta&tK y * isit Eg 4 6*»60^>^4^ttt6*ft 
-So •O^IS4 50-0^4 ti, -M<D%mt&irifo 4 2 a , 4 2 btiDllDiStl, 1*3 
flE # ± » * ft * • ^^^SitES4 6{4, i^*5?gP2 60-r>^?yitailiS3 4 ci:ig^^ftT^5t> 
, Sift as 2 6 fc«fg£ftfc-r y 5 ij- h U >y V l l W > 7 4 «*S£ft, c©-r>^ 

jft Eg 4 6tCffl®-r5^l'y^lS^4 5lC-f>^ 4 «Ti3lt?iiC???SlSS«rJgfiR-rSo f & ft * , 
-f > 7 SKEg 4 6 2 6 £ tfililSftT V^S. C ftfc 4 9 , << ^ 7 * - h 'J 7 S> 1 1 

**6«te«ft4-<yi'4*Wyi'ift»4 6 K flit ft j£ & , ^>«I4 5rt(C?t«?ftS 0 40 
[ 0 0 6 9 ] 

± $ L ft 1 ffl O 7* U > * 'N -y K 2 7 tC (4 . f > 7 & g 4 5 & IC -- *t <D jg ftfl: 4 2 a 
, 4 2b*<K« , 6ft, C©4^-5t<0«^fiJn»4 2 a, 4 2 b 15 5 ft ft -f > 7 W. 
i 4 5 * 1 0 0 l~ 5 0 0 0«i*iAT^8. f IT, 7* U > * 'N -y K 2 7 fcfc V> T »4 
, 7'J y^gli 1 0#J»»fr&0»*fc*oTCft&-W0»f»«ffi{M 2 a , 4 2 bf 
ft^ftfcaMflbT-WORJRfiiriiM 2 a. 4 2 blc*tl£f£^y7i«^4 5 ft <D 
yy4J&, -f y 7 $ ^ 4 5fc**JSf37X;l/4 4 afr&*H©tt»T?Rta*4*;*ci:tf-e 

[ 0 0 7 0 ] 

t & ft ^ , 7" l Jy^"N7 K 2 7C«^T, 7 V V 7 'n >y K 2 7i:l£££ftft'l':/78itEg 50 
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4 6fr5, -f y^«l4 5tC^y^4tfiSft3n5. fit, -J}©%liS{i* 4 2 a , 
4 2 b K JS fl$ IB , m X tf , 1 ~3 /i s e c©H/Wl-7t«?;lti: ttiO, - *f © ?g IS 
lfi{|;4 2 a, 4 2b#^ft€ftm3§K?8&L,^©*£JII>-tt©?g&&Mf*4 2a, 4 
2 b t&f3as#©-f'>* 4tfM£ftTmffl<D^y^iStff§£U * © -f > * M j$ © 

-< > * $ ?g i HT^X/M 4 a 6 Rt a * n , §3»«P±fc*»*ft*o 
[ 0 0 7 1 ] 

l©XU>^^7 h'2 7?a, HI !K ^ t <fc 9 »C , lOO^f y{rjSa4 5f3K, - W 
©fSJfcfiffitt 4 2 a . 4 2 b # S l/MC Bg ¥ tc M £ t ft T 1^5 . T * t> % . 1 O © -< V * 10 

S 4 5 fitC , -*f©?g&fg}n4*4 2a, 4 2 b ^Ix. 5 t ffl T*$ 5„ fit, 7" 'J > 2 
^»F27K6^Ttt, 0 1 1 * £ 81 C T' ^ 1" 13 P © £ £ fa »8 fi 3 # fa , t * fc> 

tn»42a, 42b«»itj;j:3K«tiT^«. * , 01 1 T* » > /X/H 4 aOfii 

% i jS m «i -e * t r ^ § o 

[ 0 0 7 2 ] 

C © <fc d fc , -WO««ififitf* 4 2 a , 4 2bti, 1 O © fi Jit 4* £ 2 O IC # fi J t <fc 3 
©fillC&So C ft P. -tt©£f»fi*t{* 4 2 a , 4 2 b K * * Sflitt* K J£8i U fc 8 

2 «tfio«M«*tt *«*tf*^ii?ijK:tttt«n* c 1 1 & d ^ &mmteftmt % 20 

iW©4lB©KK*S<> 
[ 0 0 7 3 ] 

, 4 2 b K-JE©«2j*AQ*. T-»0»J»»'Stft: 4 2 a , 4 2 b * » M ? 4* 5 & S # * 5 

Iff/hj^i, -tt©?«&ffiJn<*4 2a, 4 2 b« 

[ 0 0 7 4 ] 

cma o> y;y*'\»F27'ftt, M£^i-/cft©b-5>^x*^£/h;*<i-3 

Cttfft, tX^-Xft^05Citff^5„ 4fc, -jltOil!fiKt*4 2 a, 42 b 30 

a, 4 2 bfcLTSjeStlSttJB^aa (B^tt) -**©*EJ»ffi«i{M 2 

a, 4 2 bO***I< tSEtt-SOBIilfl , *5. C © fc #> > mfr*m<t5C t%< 
s »Slt5ili:T\ -«OJ8»«Ji*4 2 a, 4 2 bOfitii4«< U^5. 
[ 0 0 7 5 ] 

i: C 3T, >r>*«S4 5rt©^y**/X;l/4 4a<fc9Rtaj;£4*:5i:tlCtt, - ** © 
«tttttafM2a, 4 2 b E J; sT-f >*IS 4 5 rtO-C > *^*lt * *TOHM, f 
*fe^&iS«£i$lffl;&tHi;fcaSJ:5K:-tt©f8JI&S*i{M 2 a, 4 2 btllMMtt 
£ , ■< > t m® i It. /X;M 4 ai!)XTICPtai?n5, -W©58J»«ta{M2 
a, 4 2 b OjRjaa^WHIKWiaiS^Jg* t fell^Ktt, -WOf6*A»Stf* 4 2 a . 4 2 40 
b ±**Pm»C^ 4 »■ < * »K -*f©fS&£jn{*4 2a, 4 2 

btftA/TV^SfiOMhfr-SKfnT'fyfafM i ft £ ft 5 0 
[ 0 0 7 6 ] 

^y^ffillOPtW^-XAB, Jtt 80 T* * 3 > UTOJ:5lc#A6n*. X D > 2 
-\<yK27tcJ3^T(i, 0 1 2 ic^r J; 5 tc, ^y*j&S4 5lc*S3-£ft/c-f:/*Jiiigg4 

etiHJ'Mii/iitiftih, i , >^^i4 5rt(c-i , y^4 A'iSfcfns. tit, -*t 

©M4gJa{fc4 2a, 4 2bt/4;l/X«8t^*P8«f4«:8Sn*Ci:tcJ:»), -J*©«f»fifii 
»42a, 42b *< »a*CltaJ»Sn, *©«*, -**©»&» titf* 42a. 4 2bt8f 

Sgp^o-fy^ 4 (cttio-Ty^MiSB i , B2tf-£n ; rnf££L> co^y^flSB l 
, B2©»»Kj:oTffije©(**©-rv*4ffH«Esn* (^>^4*<i»»-r*) . eft so 
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as # -e w > * as b i. b 2 e e 2 ft it y y 1 4 1 mm <ot*m<o << v * 4 aw > * km 
I iLT/X;H 4 a*>6B*TC»tffl«n, fggs*s p ± k « # s ft 3 0 $ fc , yjy* 

A»KZ7C*^Ttt, BHKiptiH, -*r<Ofg&£fix<*4 2a, 4 2 b KSfc* 

-*t<Dfg&fift<*4 2a. 42bfc«-r*»#®'f>'*4K:S*S*#*<0'<'>*«»B 
3, B4* ,; tnfn»4L, ilO^>)giSB3, B 4fl)»»K *oTITf*0#«0-f > 

* 4 If E £ ft * o ilhfCioT, -f V y * "\ y F 2 7 tc ft b"> T , Hl'5K^tiH 
/X;l/4 4 a K»r*»»T-f >f *fflB 3, B 4 It ff E 2 ft fc V * 4 R « © f* « 

i)^>/^4 AWV^jJlJiSi fcltyX/H 4 a *»&H 1 5 * fcfll WT»a**-E»* P 

ft & o 

[ 0 0 7 7 ] 

* K > ttiOJ;Htl«lftft^* KA - h 'J 'r>*2 i'St? ti5 7"'J 81 l 4i 

[ 0 0 7 8 ] 

y y * * {* 3 tt , ± 12 m 1 R If 0 1 6 tc * t £ 3 fc , 'N.yF*-MJ^v ? 2tf8IJ 

F*-hy» f ;«ii5 1 i:, ^y h'*-h"j» , ;2t'N7 k*-hi» , ;«i 

m, 5 l fcffiWK B«t5fti60^7 FA- F 'J y S>S#«* 52t> 's y F * + y 7*M 
GHI-fc'Ny K* + y7MH«W5 3 fc, 12 fittf P * *S St US t * » « « « 5 4 fc, fcSSEffi 

ms 4 icis»«tP^«^f s*a«n s 5 1. ®m&m®5 4*sti»ttPtfwa«ft* 

||P5 6 laUc^'JV^'V F2 7Ki?TEB«POiifiKl5H'ft'f^** 
fe<Dli«^HS^^ttlt-^feP^mgl55 It, ZfV yZ^V F 2 7 Ottftffi 2 7 a ££S 

«p©iiSi:©|lllOBill*ill!l^ , r*IB»«fflB*aW5 8 t*tts. 

[ 0 0 7 9 ] 

'N7H*-h l Jr^8lfif5 1 « , 'n y F A - h 'J v V 2 g « * ft 5 Cfl T- 9 , ft 

ft? zmmmicT- $m>) wmzn? rob. fvy?^? f 2 7 out a® 2 7 a tiht 

SKS«P0ttififctf5^fc« 3 l E fTfcft*<fc5K'N-y FA- h 'J 7^2*^1 ^ 

>y |? # - h u . y v 2 « , :/ y > * -\ y f 2 7rt©'f>*ti**>«"p£»'r*<&H#£i;* 
-r v 9 ts - h y >y y i i s © « a a * ^ # w ft ~? & * * » ^ ,y *** * ~ 

ft 5 o 

[ 0 0 8 0 ] 

^ <y F # _ h x) y yunmm 5 28, *\ y K * - h "J v S>«»» 5 1 lc\ y FA - h 'J 
yi>2*»HHpI«!fc«#-r*;fca<&««-efc'K ^y F A - F 'J * *J 2 KiStt &ft /to* 

* 5 2 a ^^y>^*i*3(O^±?L52brtlcStt?»ftfc0^t^V>/ i ;^^<D#^g|5«li: 
&jJbf 5 C i: til £ ^> T > * *f* 3 (CiSlt & ftfcSM 3 a KE»-r 5 <fc ^ C LT 

K ^ _ h ij >y j; 2 £ fit S 46 U T , l^T'SSi^lCbt^S. 
[ 0 0 8 1 ] 

^ y ]!jf. * y yp^F^^m 5 3 14, 'Ny F A - h 'J y 5? 2 <D^y y r 2 8 «IRf 

5IBS()SI5^WbTt3O>0iBiJ ; &^9i:tlc^yF*-vy7 p 28^F^ttUTyy^^^yF 

fflmLT 7 V y * ^ v H2'7 4Slt«. 
[ 0 0 8 2 ] 

*ia««P*^v FA- h 'J yi?2*>7V >*^v F 2 7 *T'«i^L, > *«W i ^» 

* 01ffiiJ^ft/cfBSiffiP ; &^«P56tcffi^LTgBngB'\^Wr5 o $&«P55ti, 
tt»«S«« 5 4 KfEM P *«*&t-^.P^Pai5r'$» 0 , FW55 a «lu«Rtt®£Stt P 
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[ 0 0 8 3 ] 
[ 0 0 8 4 ] 

iE»«<fclI*lffi» 5 8 tt, ^'JV^f K2 7©«tfflS2 7 a iESflEPOiltOlili 10 
8g gt , Tft ; b-&:/ l J>2'\'>' F 2 7 <D / X/l' 4 4 a £ B& S il £ ft fi t" 3 IE $ Ifi P 

-fVyt^-y F 2 7^6IS»«P*"e©E*KM-r*1tS8*»ffl^LfeE« 
gf (CLTSat 1 ©«8fi|i6 8«Kffl*t5, C n fC «fc 0 , 7"'Jy?8S 

1 KftJIKffiBtttiJffi 5 8 > **N-y F 2 7 07X/M 4 afr&l&gB£fclKffi 
■ TftiaSttPOilBtTOeitftWJtfiCtfrB, W * tf * * O R ft * B«« P «C W 
M £ fr o t £ T t> > 7"'jy^'y F 2 7 <D J X Jl 4 4 a S> f3 ft IK P <£> ± ffi * (D Sg K * 

ffl«i/fe«»Tfai*i*fif o c ii^T-t s. a*, iH*ttffiHttaia5 5 8 a, M*tf^'^ 

^^•y F2 7 <D tt Hi ffi 2 7 a fc-te>-9--gP£tfB&^-ft®£ft5<fc5K7y>*'N , >' F 2 
7 OttttlI2 7 a (CiJ6^$n§J:^ IC^f Stltti^o 20 
[ 0 0 8 5 ] 

ccf, « ± © «t 9 t m & s n /t y y > * is s 1 tc * 5 01 m % m m t s m 1 7 tc m t m 

m 0 SS 6 I EO^TBIffi*#Il/Tllflt5. 
[ 0 0 8 6 ] 

Mtt@lR6 1 ±2BLfc7y>**tt3©*IRIl«tt53. 5 4 0IlW8t«7 , 'J 

y^gg®)g|562i:, 4CJPff5t5 7' l Jy^^7 H2 7iC«*&^n5t»f 5: 

ffl^OXW^?rfToAm^«?6 5 t, WJ»^n^5ASp^E»*n/£R0M (Read Onl 
y Memory) 66i, ft«*tt*579*»6ai**nfeftll«Hl«***-*B»L, ft g 
KJC U TfBft LT*J*HI<*«6<tt*ttl * tl 5 R A M (Random Access Memory) 6 7 t, S 30 
£35 CD frj 8? £ ft 5 ft?J SP 81$ 6 8i5tlT^5, 
[ 0 0 8 7 ] 

yy^^K»aP6 2»i, jw«i»6 8^6©«iani#icis^t, ^7F*t 7 7"M8i 

5 3^«^1-§IEi) ; e-5 i; S:^i)J^^T'N>y F * * y 7 2 8 * n Bfl f 5 £ 9 t , *\ y F * 
t7 7 , Rl'!l««««»tS. Sfc, 7U >2SE®jgP 6 2 fi, MtPffi 6 8 6 OflJfflMI^K 

*>6ffi»«P*ie«U, BiMSiKStttP 5 6 *> P tBt ^ * 5 fc, 

£ flyj «t«. 

[ 0 0 8 8 ] 

' qttUMfllW 6 3 «, 01 8 <fc 3 fc* *ft*n*<«ffitt?»*-W0««l«*itM 40 

2 a, 4 2bC;<*Xl**«tft»OiS7 1 a, 7 1 bt> -SOSMDil* 4 2 a 
. 4 2 b tnm 1 a , 7 1 bi:©lIW481^^>/*7?^§X^7fy7'«f 7 

2a, . 72b. 72ct, - JtO^KiSln* 4 2 a, 4 2 b tc £ ft 5 ;1/ X « Sit £ ftj 
®? 5rztb<D*J%.&iK7 3 £ . X^yfyyi?7 2b, 7 2c<D9JD&*.&SJ8S1-S9J 
«5 StJ ®I lei ES 7 4 a , 74bt, 13gJSffi7 30«iitfi*iM»TSiSffiffl*«fflls]lS7 5i:* 

[ 0 0 8 9 ] 

mm i i a a, «j»s*ifM 2 bic&ffizn, nmi 1 b -y + xrx?! 2 c 

i^@Bt«IS?n§/^VXtiSl^ t!7 1 a, 7 1 b^l^ItLTtJ:^/) 5 , fjK 50 
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tfM»»68«fr&M(KI&*ft**3fc'*"* i:i:t > 1,I * e "*** 8 

lV>>?m?7 2 att, f8ift®M»4 2 a t^7> F tOHCEIJtl. 1 ttS M M 

a 4 2biPlSfifit7 3fcOHtSl«n, -WO«»8*ift 4 2 a , 4 2b(C{K*&S 
ni/W^«I«W»t«. X^yfyW? 2 c 14, pJ^JgSx? 3k«71biO 

2a, 72b, 7 2c«, *n€ft*>/*7tf«9**£* l * cfc, ?** l§, ' B,c *' & * 

[ 0 0 9 1 ] _ ^ ^ 

Rllgffift 7 3 14, Mf!*^?**: i:T*5S^M<*4 2 a K«»Sn«/W^t*i 
^fcf«„ t4b«, 58&}gfit<*4 2 at«ft«n5^tt, pjf£«in7 3©tt*t« 

[ 0 0 9 2 ] 

W8S»J»lslK74a{4, 7 0f^lf7 2 b <0 * > / ^ 7 * « 0 JH A T , BJ^Sta 
7 3 -ttOfE&Stfi't* 4 2 a . 42b«li«5*\ g L < 7 3 t 

^SR?72 cO*>/*7ti80**t, ««7 1 bt«M(HilfSi:cOS^(D*y/^7% 
[ 0 0 9 3 ] 

KffiflHSPIIltt 7 5 14, Rl^SSx7 3 cDjgffifficD*t «*»J8PU, MSffifM 2 a K 
[ 0 0 9 4 ] 

fix 7 3 i:-**©««Hg*i{* 4 2 a , 4 2 b i: & « «E S ft T l^fc ^ * > 
7 2 a^*yict5^ «®7 1 afr&/<;W*«K#«Wfc»«**lfc-tt©»*&*tti* 
4 2 a. 4 2 blC«^?<l5 ( W X tt ffi 7 3 (4 « SS M *l 4 ^ ) . COiS, 
JfcSfilfM 2 a , 4 2bO«tiffi* t *B-T?««I^Kfi. /<;VX«»tf«(S«nft t« 
K-»©aJ»«*l(*4 2 a . 4 2btfRa-T*!fc«tf*ra-fc&*. 
[ 0 0 9 5 ] 

7 U > # ^ 7 K 2 7 (4 , 019 (A) K * <fc ? , -*f0«fl&JSta*M2 
a, 4 2 bT«4t«!»li» , *M-i:**^i:fr6, aJSR^WIB^WW-KftO-Cy* 
4©Rtaft«« < iBS«PO±iBKWLTeSltK:ftO> -Y^RiKi*/*^ 4 afr6 

[ 0 0 9 6 ] 

$ it. 018 tc^-rumwfflisp 6 3 >y 72b #-*t©8&&*it* 

4 2a. 4 2btpJl£M7 3i:<Dig£S**>Kb, 7-r»fV«?72at*yEl 

y^'If 7 2c*y7yKtSISl/ci:tK« 019 ( B ) K W T £ 7 K > 7 

«jy^A7 K2 7 iotta^ns'f y^si i ^« it m # fa 0 1 9 (b) 4> £ bi w t* 7* 

;l/^*W«t4Br«««t73©»K«(Kl5i:T/h«<*0> -«©8tt«ttfM 2 a. 4 2 

5 o 

[ 0 0 9 7 ] 

i!0i§£, Rl^ffiin7 3 Oltttt**«*#^fc» B®7 1 a*>5X^7f y^l?7 2 c 
*^LT^5> Ffc*lH < 4 o Tfg&Jgfiift 4 2alCttilS7 1a4:0tt 

SnS'^XMil ^ 21 fcfrfc, -«<DH^ffifit(* 4 2a. 42bC« 

ft«n«/</^*»08a« , 'i^<4^ -*J<DJ8i»ttSifM 2a. 4 2 bOMfS U4 
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4 4 a ±9«JITfc^V*«»i*ttHlbfcfc*0«S&DK:ttL, %&ffiin<* 4 2 a ll 

tf/hSV^ mid 7 1 aiP6^4'yf >^S577 2c*/HTy7>KK*HlSn**» 
*<**<ft^T58»«JR{M2aE*Il7 1 a * D «tt S ft * 't/l' * *** 
j^Cti^, -M055|gliift4 2a, 4 2 b (cit&'Sn3M;^tSOll*^ t < 
£5, -W£D5S^ffi$t»4 2a, 4 2 b OHTt CSiioeSt** < 4 5 , tt Hi ffi 2 
7 a*I»KUT/X/H 4 a<fc9tttiB£ftfc^y*j£®i©ttaiftK«;'h£<& ; 5° t* 
4 *> "6 , ig ft 7 3 © 4t m fit # 'h £ « ^ /;Ol/4 4a«J:»>l&KTK:'r:'fttifiN* 
4Hltftl:tOf#jSlDlc«t, »J»««i{M 2 a«l"eJ:»>j8v»ttHlc*SI**J:$lc-f 10 
y ^i&iffi i £ttl±iT6o 
[ 0 0 9 8 ] 

* fc , 0 1 8 IC ?" tt tfUiJ IP SB 6 3 T* (i ^ v Vm? 7 2 b tf-tt<D%m&triW 

4 2 a, 4 2 bt5JfHft7 3i:OSM**yiCL, X^7f 7 2 a >CL 

, x-fyf y^*?7 2 c*t»7 l bi»«lfti:#c, 13 1 9 (C) E * t <fc 3 E , 
/ijy^"N7 H2 TiOttfflJnS^y^ll tt ffl * A # 0 1 9 ( C ) * & EP WT? 

^•TI5i»MP©1i7?[R)(D^^Jgmi*4 2b«|lci»r«*ftfc*«TRfclH«**. Tftto%, 
X-f^V^If 7 2 ctft«7 1 b«MJtlKiT\ 4 2 a lC{ft*S£ft 

5/^;l/^«jJSffl«wr^fi«t7 30tgSt«K»5i;T**<**), -*t<D5gg*£ftft4 2 a, 
.4 2 bfc{Ktt*n*«*>K:J6ittf£i;*i:fcfr6, S#fcR4f*Mfcfca1R#£i:* 20 
o 7 V y & *\ y F 2 7 tc V> T fi , -» 058^ffil5ti* 4 2 c , 4 2d08»ttB^'ff 

[ 0 0 9 9 ] 

C <0»^, ^*a*t7 30lfttt«« t *#^i:. 7 1 a ©ffifc** 7 1 bi55IM 

ft 4* 4 2 afcinW«ftTttiB*ft*><rt' -JtCftlfiM* 
4 2 a, 4 2 bK«ftSft4'^X*iti0gaS t *S<ftD, -«OiiSfi#4 2 a, 
4 2 b O IB Tft U * «l* OfS H 'h « < ft 0 , tt Iti B 2 7 a £ » *P E L T / X/l/ 4 4 ai 
9 ttW £ ftfcf > * M i ©qtafc«tt*t < 45, TftfcS, flTKJtttt 7 3 

* * ^ « ^ , / X ;l/ 4 4 a^OBSKTtc^y^fSii 1 *qfcltibfcfct0*3*£DtcWl,, 
fg^}g4n<*4 2 b 1l T* <fc 9 5fi ^ ffi B K * $ T 3 <fc ? E ^ y ^ $ ri§ i £ tt tB T -5 0 30 
^ jgfit 7 3 0fitti« , *«V , k 4 117 1 aOftlClU 1 biOJaJftttttlM 2 a 4C ft) 
I?ntft«SStl5/^VXlSA^f <45C^^ -«C0fg^Jg4ntt4 2a, 42b 
K«*&*n*/<rt/*M©8Btf*t<fc*K -**©5S*A«*tfM2a. 4 2 bOlTS 
C5Ki©MSt^t<45> tt ttl ffi 2 7 a*IiKLT/X/H 4 a£Dtt(ti£ftfcf 
V*«Wl©i»fclHfc«l*/hS<fc*. 7 3 (Dlftf«'4>« VMJ if, / 
X/l/4 4 a£0B&JlTKl'y?$iiS i Sttffltftif ©IS^DKWU 52&£fcif* 4 2 

biM-ej:9jB^ffi«fc*»-*-s±3K'ry*iii» ' £ tt to r 3 0 

[0100] 

C © £ ? E , tt Hi »J fl? SB 6 3 T* « , X-f7f>?I?7 2a, 72b, 7 2 c%«0« 

"I g ffi ft 7 SOfitil^SftJ^SCtt', -O^iSil i (0/ X)l 4 4 a^6>Ottffi 40 
7j[r]^> -ft©fg$£ftf* 4 2 a , 4 2 btfJtRSftT^iSft, f 4 ft IB ft IS P <0 ff 

* ft K ^ Ik £ •£ S C i: T- 1 5 c 
[0101] 

fLT, Ptffi#J»aU6 3 #WJ»tt*fT?fufi»K*J^T, ft 3¥ 2 ft fc V * & $ 

tti, X^'yfy^If 7 2 b © * > / * 7 % & fffJ'<8i 0 SS 7 4 a T H Wttfc W 9 « A , 
X^f7f >^«f 7 2 c<D*://*7£i2]$!iliiJSjl|HlgS7 4 bt»lJJHWK«»)«IA, U £ » 
ft 7 3 ©&ft{§££ftlIiir<BI[H]S& 7 5T»JUB«fc«ffc*«s f > * $ K i <D / X fV 4 4 a 
^6©Ptffl^lfll*ISSttP<D*»lSiKJi»iW»«:SEffcS**ci:-e, feH#flJtUWfcSffcL 
fc-rX h/<*-y*<B]*l*ft*.fc3 IC/'J yfw K 2 7*I8t8. UtttfHC, fSftffi 50 
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S 9¥ L fc » 31 A D * * & fc „ fE§i*SP<D4©75fa(c££4 0 /imgKOieBT'jgiEtfHcS^ 
[01 02] 

0 1 7 iCTjit I s £95 6 4 0J*. tf L C D (Liquid Crystal Display) t?0«jj*#ST* 

hi bo* ft, mmvtm. w >^s»^©it Rt««ts, sfc, «£gP6 4t±, ma 
a«^©if $s * s *s -e tti *j -T «. a*, »^gP6 4ti, fsfssrfg^m^f s^tt 

fc£-f£<fc 3 K tg fig LTt £ ^. Sfc, C<D»£tt, 1»«*H1SB 6 9 O * * X tr - 
* * ?• fr 3 «fc o K b T fc <fc ^ o 
[0103] 

^*^LTii.a5oiii«jaa«B69«K:asfli-r*. * & , Adi^4S^6 5ti, n Olt $H 
on**. wmr-zmffxtiztiZo ±a l /it fgjajiga 6 9 wu 

yt;l/3>lfa-^PDA (Personal Digital Assistant) W <D « ? $ gg T' * § „ ft* 

S»»I§C/<7^-*tt, nfcfeS3&aHi^ £ LT Aft 7J«? 6 5^^LT3iiJ 

8PSI56 8 lCA^?n5. 
[0104] 

Universal Serial Bus) » R S (Recommended Standard) 2 3 2 C> IEEE (Institut 
e of Electrical and Electronic Engineers) 1 3 9 4 <D & Ic m $& L tz t> <D T* Sb Z „ 

gfc, Aiti^c?6 5ii, nt nmmmm 6 9 t <om T^ummxitmmmm<o^nm^.X' 

x-^ilflSrfTS.fcdlcLTfc.fc^o&fc, CO^i^iiffl^HghLTfi, IEEE802 
. 11a, 802. lib, 802. I I g|*'J&5, 
[0105] 

Atti^4S^6 5 fcii$g$aagi!6 9 co p^g « , m*. a bm<D*v h 7 - 

*<C^ftlT^TtJ;< < COi*. Attft*?6 5.tt, 09*. tf L A N (Local Area Net 
work) > ISDN (Integrated Services Digital Network) % x D S L (Digital Subsc 
riber Line) , F T H P (Fiber To The Home) , CATV (Community Antenna TeleVis 
ion) , B S (Broadcasting Satellite) IO*7 h 7 - * mic g ^ £ ft , r-^ilfifi 
, TCP/IP (Transmission Control Protocol/Internet Protocol) 3r<D&fij7°D h 
3 >V IC J; t) ft t> ft % „ 
[0106] 

ROM6 6JJ, tfijx. li" E P - R O M (Erasable Programmable Read-Only Memory) %t <D 

^ § 7* a ^ 7 i» , M9I!68ICJ:>)RAM6 7Kn-Ffft5. 
[0107] 

R A M 6 7 li v $!JffllgP6 8lC«};»3ROM6 6A-'e)S!^ai^n/c7 P D^7A J f> x 7')y^ 
SHlcrj^ffl^Sg^ietg-rSo $ fc , RAM67B, feii^mgP5 7^effJ^lgP6 8ICA. 

[0108] 

flilj M 6 8 « > Atb73SS?6 5*>P>A73?n/c:EnJSiJf ? -^, feP&mg|55 7fr£>A7J£ 
ft it fe n til m , BMffiH#W»5 8**&A;tjSft;fce«M, '\»F*-h'Jyf 
2fr?>Aft£n*Wy*4CD$fflf ? -*t£l;:*-3£, & g|$ & »J 8P f 5 <, frJ » 6 8 , AT: 

snfta8fif§Ki"j^T8a*M»t5»i^Dy7i*ROM6 6*>6ii*aiiT 
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• r a m 6 7 tcteit u z.<Dj&®-fa?y ncm-3t&»<Dmn*tom%fj5o 

[0109] 

SllttHi»57^!B8l8PKB]8"J*tifcr^h/<i'->Ofei8*ttttltT»6n5feHttlti 

fi # ^ . iessisfis^ajsi55 stcjisKBiKPfcf-xb/^-vfcBiBijLfcfc*©?'.;:/ 

^»F27 P * T <& £ *ffl *t ffl * R A M 6 7 £&*rtt 3 0 * fc, Mffltf 6 8 

tts femanm^EfflMoflsic* mma& p oiijsrMicgftttA/fs/ x>i a a a z.<o j 

<* 4 2 a, 4 2 bCi^SnS^/l/XtSJlOf-J^R AM 6 7 tC 12 1S T 5 <, f Lt> 

m m ffl 6 8 a . RAM67K«««nft6Hdiiiflf, e k © % > s^-fy^/w^tffi 10 

7 3 <0 fi St ffl <D m 0 ffl * Rt ffl SJ ffl ffl 6 3 tffjf V > ffi S © ft M T» -T > * ffi iff i IS » IS P K 
«r?$?nSJ;9tC, ?V >jf\y K 2 7 <D / X/U 4 4 aiDRtttiSfta-f^^iSriS i ©tt 
til ft £ * M 
[01 10] 

ft 43 , ± © «fc 9 K t$ fig 2 n H ffl 13 ft 6 1 tC 43 ^ T , ROM6 6 ICJII/d ^7 A 

*mm-t**5K.Litifi* saa^a 9? u*&mt %<&wt itb, rom66khj£* 

Hf^>, I C *- Kffl0S«E««f**flJ^*C C OS^IC MfflfflR 6 

Hi, ftlEiI#tIftt« K 7 Xfc itJgxaiSMaSfl 6 9%MT«astiT 20 

[01 1 1 ] 

ll?, w±o«fc5K«««ti4^';>'*«BiK:*v , >T, EP R| 8S ft * fr ? flu ffi S © 
fefflfcfflSfcaORta^l&fcWfiTSttttte-o^TEU OR t>* E2 l lcit7n-f + - 

vzpMic Lxmwt %o ftfc, *»fff* r o m 6 6 soKtt^Sfcttttsnfcias^n 

^■MCg^l^TililJfflffl 6 8rtOBSL4^C P U (Central Processing Unit) -©Ma 
K S -5 ^ T H ff £ tx § fc <D v h £> o * , CCT-Ii, gt,i8^feP«r»5fe«>©ftttB7?|p] 
IB £1 K O^ttSltS, 
[0112] 

myo^i<ommt ?>m^^yv y^mm i ^m^t^xr)i,c s 9 y y # # <* 3 k K »t ent 

^ * » ft * ft L T IK ft ffl ^ # A ft <* n 5 o 

[01 13] 

* IC , ffl ffl ffl 6 8 « , X r -y 7° S IK 43 ^ T , &fflfflffl2 2K:Bfj£<Ofe©'l'>'**-h 
ij7-;i 1 ffl ffl 2 n T ^ 5 *» £ -5 *» * ft K "f 5 . f IT, H ffl ffl 6 8 a , £ T £0 ffl * ffl 
2 2 fcffi£©ft©-f > f *- h 'J V V 1 ltfiit»KgSJntV^ttliXf7/S 2 (C 

it * , ffl ffl ffl 2 2 tc 43 ^ x ■< y 5 fi - I- V v V 1 1 ^I«ic8tsnt^*^tf BXt 

<y -f s 4 tc m * » asE»ff*»±-r*. 

[01 14] 

fflfflffl6 8 fi % Xr-y^S 2 K43^T\ SMSI52 6rt©'T>*4^Bf£fiWT, "Tft^ 40 
^-r^^JlRLWJiTffta^S^iSrWWU, -f > Ltt/fiT-fcS i: « Sfr ? n fc t t ti , If 
§»6 4T'f Og^fSL, X f y ^ S 4 43 V> T , Ilillff^Sltt 5. - 7? , WWW 

T^Sttv Xf'y7"S 3Cfc^T, BfiilffSffrBT-rSo 
[0115] 

n b » ft * ^ a x 9t-f. 7.7- v -9 \ i ic 43 v> t > m ffl as 6 8 # 9 u y ^ wj as 6 2 

tc«k^T^|gf)«fi55 3. 5 4^gglfiiliiJfflLTfa®ffiP^91BiJoIfi6ftfi[H*r'^®)^-&5 
„ *{*^IC, W ffl ffl 6 8 a v ffl 2 2 & o IC , 'N-y »/^SSffl»S 5 3 

Slit-^^SBaf^fN'y F + t 7^2 85:^7 Kii- F'J 7->'2(i:)stLT hl/^ 5 
5a«lc8l**, ^Uy^fNy H2 70/X*4 4a*I(U?«8. 50 
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[01 16] 

feftZltZo UttWtC, *iJSHaP6 8 H/-f5 5 a*»6Je«n-78 llCfcoTlfiSSM 
p$?IHUL, SV^KK»*lfilKlHHs1-*-»©^lio-58 2a. 8 2 b(cj:ot?l* 

h 8 4KES«P*»2iU *2t"WH» 8 4 K«i8;£ftfcE«ttP*J¥****8 5#m 

4 ft M ffl t 3 . 
[ 0 l 17] 

f LT, E»«POttB*»3e*n*fcWII*68tt, Xf7/S 1 2 fcfc^T, ^ & 10 
R0M6 6«lC«M$nfbia9^D^9/>.lcai^#. (i ffl lij $ g|5 6 3£>9)&iJ0lalS7 4 
a. 7 4b*fi«ittflJ»lHliS7 5KJ:»>X'l'-y?-;'$ r JR : F7 2b, 7 2c J f>Bj'gtg#[7 3 
SIHTJCfP, O^M i ©ttffl7jfaftE»«P©#^fo*J«W«fc£ ft 

[01 18] 

ji<*«k, rxh^^-yftenBiJTSKii, ftf. E*«p©±iBeiai*»oT^y>* 

'N7F2 7©/X;H4a±!)'l'y)lli*, 019 (A) IC a* ? J: 3 £ . BS X T tC tt 
tB t -5 o c ft K «fc 9 , E»ttP©±ffiKti» 023 (A) *c * T <fc ? K , / X /l/ 4 4 a t 

»ia-r*ttiiic^>^iKii i ©«$*£D*<flSfig<*tu -r > * ft ft i #»»#UTa^»»«' 

- y 0] BiJ £ ft 5 o 
[0119] 

* fc , MVf 6 8lt, ttitiMS|gl56 3 t < i:oTPl^«fi ! i7 3(Dlgln;fflft^:t<Lfc«^ 
T'^'f-yf 7 2 c©*y/*7*iS!)iA*CfP, 019 (B) Rlfll 9 ( 

C) e*t*H, E»«P0M£AK/X/lM4a**&»Cl,T;fcfc»i:#frftT'f':'* 
fg®iftttt±J^-B--5o cntJ:!), ESffiPOiffiKtt* 02 3 (B) K * f <fc 5 K , 12 
RISPOH^rA(C/X;b4 4 a **&K:UT;fc:&K#frftT^>»tttti*<ttaSft> -< 
y * « S8 i Ol»fiD*VX;M 4 a t ft fa T 3 ffi ■ ft * K b T f 2 §3^ P © « # ft K £ 

e»c»3^nfettHic»j«*n«ci:*»6, jytmm \ ^stpbrfc^sstftf -r y 9 mm 

i ft / X ^ 4 4 a<t'?lilSXT{c»§|^-ti-«:i:fJ;'9t / >^<'5:09^U/c:i'y^iSriS i 1C 30 

issatfi^f ^ h - y ^ en Bu ? n -s o 

[0120] 

T^f , X-1--y^y^^?7 2c£D*y/*7ft^]t»gl^5cltt J , 019 ( B ) & 0 
19 ( C ) tc * 1" £ 9 fc » 12 ffi P © 4B 73 ft K / X /I/ 4 4 a ft 4> £> £ L T £ £ K . - O © . 

i ft ttffl £ •£ 5<> cntcj;t), E**P<o±lfiK«x 023 (C) fc*-f<fc?K, E£ 
jffiP©*B7j|p]tC/X;l/4 4 afttp^tCLTSfe^^-^nT'Ty^ffijiS i ttfcb £ ft, -4 y 
9 mm i ©«W&D#B*&*^(illKJBfiR3ft*Cfcrt % &» 4 > 9 mm i # * # L T * 

BiJ £ ft 3 o 
[0121] 

?KK, M ft? fl! 6 8 (i > ntaW»W6 3KJ:r5TBJX«tfi7 30»Jtffl*ftBA»*feii^ 

<tt)'h?< LT^s, «; ?y 7 2 c <D*y /*7 ZWQ&ZZ £ t?, 0 

19 ( B ) R V 0 1 9 (C) lc 1" <fc 5 lc , 12 $i ffi P © 1S # ft / X ;l/ 4 4 a ft <*• -iMc L 
TSfiK, m K> Go J X;l/ 4 4 ajb^nttB^ftrc^y^ffiSSl Olj|jSD«i-Mft?t 
»#-r^<t9^RtaiftJSET^y^?S?Siftttai^^5o £ ft K <fc *K ESUPOtiBlctt 
s 02 3 (D) tC^T<fc-5K, ES«cPO*iJ?lRlK/X;l/4 4 a ft 4> <i> tC U T £ £ 1C # 

ftT ■< y 9 mm i m 2 ft . f y * i oii^DtfRt)^?<o/X;M 4 e> m 

«ftfc-r y ^«« i o«»jsd fc-a$«* o T«j««ft* c -< v 9mm i 50 



(21) 



JP 2005-59443 A 2005. 3. 10 



[0122] 

frj SP ffi 6 8 , ttth»i®lgP63tc e J:oTpI$Jgta7 3(D}g^{I^feP^flU : 5S< 
4?ftfcSJ:!J'h«< LTV 1 !, 2 c ©*y/*7£«*5$;i3<:£ 

T', 019 (B) 5 0*0 1 9 (C) fc * 1" J: 3 , K««P0<H>frGJfc>'Xrt/4 4a** 

^ictT&^lC, |!«(0/X;l/4 4 akWiSi'rsffiHK:*»-rs«j:o4i!tWflfi-e'r'^f» 
$ i £ r>t IU £ # £ o c*i»cJ:9, E»«PO±iBk:tts 02 3 (E) fc J: 5 ic , IBS 

[0123] 

cciHLT, B»«PO±BiK:tt, 02 aKitiH, feiStffi *> »^ffi#> a 

nf . fxh/ ^_y li i|^ ? t l 5 0 coif, »J « ffi 6 8 ■< 9 Wi'M i tfBBftPC 
fiLfcttClgiJnS?^ >«<0-WOiiSlal*4 2 a. 4 2 bKffilSJnS/'^ 

x««i«*RAM67fcEtt«-'i-*. wjw»6 8 a, §feP*ensiJ-r-5i:to 

-ftOfgHftMfcM 2 a. 4 2 blCjfin3>'Wl/Xm^ffi£M(Ife^£LTRAM6 7 K 
Ettf S.'ftfe, ccftt, IBiliffiP<Di|i7?iPitcMK$nrc#/X';l/4 4a<J;0fefetc^ 

[0124] 

|H)B#tC, «ij ffl ffi 6 8 (i , x^h/^->*01WJL/-ci:tO^U>'^^-yK27ORtaSi 
2 7 a ££Stffi P ©±B5fc0E«*EH«ffi!ll*tH» 5 8 X°mHL, f ©ISl^^HtL 

Sg ffi iM *t ti R A M 6 7 1C 1 2 IS t S o 
[0125] 

it fc , c CT'li, ft <D » £ Ifi W ^ 7? *» 5> M K J3 SB W K EP 04 t r X h /< * - V K O ^ T 
[0126] 

^'jy^Hiltt, Xf7 7"S 1 3 tCfe^T, feWtta»57««IB»«PKffll!iJ 

^%»«{tu/tfimftiufli^** | Jii»6 8 , cm*'r4. 

[0127] 

« K , M IP ffi 6 8 « , Xf»^S 1 4K*^T, fe«H*W»57fr&A;&SttfcfcH1* 
fflif*RAM67IC«ML, COfeH^tbfi^, MffilfS*?. 8§ SI ffi 9 ft *>* * * R 0 M 
6 6mfc&titi-£ftrz&m7 7 7? ACl^f , -«©5«i)nf*4 2 a, 42b(cfXh 

» 6 3 * si w l , ^y^»riioiiaj73(fi]^p^-ri>o cnKio, /yy*«u v« 

[0128] 

L©ci:KiEtsn5t»©-i?a4<, w*. arm scan* ww»6 8tfs«tsi54ffi 
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[0129] 

epbux- * «s*E»is p o±®tc epb'J-t s 0 

[0 1 3 0] 

lift < , rXh/^-y^EnBiJb^^c»&P^tHg|55 7 tffX V OfiU* ftlllt 

5 =fc b \z L X fc * <^o *fc, W±7?tt, x* h/O-yoftlDHBtyy > l K rt 

Etf&fcBLfcfeIf8&ffifI#£Aaj*jS76 5*ftlT^'J y £ g H 1 <D ftj SB 6 8 izXJl 
[0131] 

ttioJ;5>5;Sttf i ©tttti#6i»l8ft<Hrile*:/y:«'*tt!li T* « , 91 B"J ®j 

ft * ff 5 flu tc , iESttP©±ffifcffl»JLfcfiJi0fift*TXh/<*-y*felSttfcli«5 7 
tf&tti L fcfeHttWMSIlcaStJ^T- WC^ISiitf* 4 2 a , 4 2 b Cttfe? nS/^l' 20 

Lfc^Xh/<*-y©feiBttaiiI^fcS^T-tt©5EJ»SJi{M 2 a, 4 2 b 
ft* /< /I/ X*««*IM ■< ><?mffi i tfgE»«PK«9iLfci:*KffiB 

Ofti* 1 !! 6n8J:5S;i!tHJft]8KLT'fy^iSI i 4 a L 

ft ft ■? X , CO/'Jy^llt'ti, EP ffiiJ ®) ft * fr 7 t * K s |H it *S P © ± ffi tc W t T -t* 

y ^ ffi i % m a© ia *m# e> n <fc 3 * ft a -p y x;u 4 4 aiORtaTtscfc^e, fe 

ft ffi«©EPB"J£ 

[0132] 

l«^J>^|I T- , ±aUfc^y**a i <DRtttl7a|p]|IS^SBl^T'-tStTtT 
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